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EXECUTIVE SUMMARY

This Planning Report describes the planning process used to develop alternative plans
to meet the water related needs of the American River Water Resources Investigation
(ARWRI) study area. Two alternative plans and a no-action alternative are to be carried
into the National Environmental Policy Act (NEPA) and California Environmental
Quality Act (CEQA) environmental review process and are described in detail in this
report.

Although the study has been conducted in accordance federal water resources planning
objectives, there may not be any additional federal involvement for any of the proposed
alternative actions, including the Auburn Dam component described in the Planning
Report. Also, federal financial participation may not occur under any of the proposed
alternatives.

FINDINGS

The following is a summary of the Planning Report findings:

¯ Demand projections used in the study are consistent with the projections developed
by the Department of Water Resources and presented in Bulletin 160-93.

¯ A projected demand of 525,100 acre-feet per year for the year 2030 is based on a
number of assumptions, including the following: ground-water storage is
maintained at 1990 levels, surface water diversions are limited to the existing
capacity of the system, and existing in-stream flow criteria established minimum
flow.

¯ Sources considered available to meet the projected demand include conservation,
wastewater reclamation, surface water, and ground water.

¯ Five themes were evaluated representing the entire range of technically feasible
alternatives.

¯ The five themes were screened, resulting in the development of two alternatives:
1. Conjunctive Use Alternative
2. Auburn Dam Alternative

- 430,000 af water supply only
- 900,000 af multi-purpose: water supply with 250 year flood protection
- 1,200,000 af multi-purpose: water supply with 500 year flood protection

¯ The two alternatives and a no-action alternative were evaluated under
NEPA/CEQA and procedures outlined in the Principals and Guidelines.
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Executive Summary

This planning report focuses on the development of the three alternatives. The
accompanying draft programmatic environmental impact statement/draft
environmental impact report evaluates the impacts of both no action and action
alternatives.

ALTERNATIVES DESCRIPTION

The purpose of the Conjunctive Use Alternative and the Auburn Dam Alternative is to
meet 2030 demands. The diversion locations and average annual deliveries for the two
alternatives are comparable. A significant difference exists, however, in the operation
of some of these new facilities and in the size and cost of the new facilities required.

Conjunctive Use Alternative

The Conjunctive Use Alternative is based on providing regulatory storage in the study
area ground-water system by varying the mix of surface water and ground water used
each year to meet water demands. In wet years, surface water use increases and
ground-water pumping is reduced. This allows water to be stored in the ground-water
system. In dry years, ground-water pumping is increased and surface water use is
decreased. This coordinated or conjunctive use of surface water and ground water
already occurs to some extent in the study area. The focus of this alternative is on
increasing the ability to switch from surface water to ground water as needed. Portions
of the study area, such as E1 Dorado County, the city of Folsom, and portions of Placer
County, do not currently pump enough ground water to support a conjunctive use
program. Under this alternative, the needs of these areas would be met by new and
existing water rights, water service contracts, new storage, or by water transfers from
other areas. Implementation of conjunctive use requires development of dual systems
capable of delivering either surface water or ground water as required, to a given area.

The Conjunctive Use Alternative includes new and/or expanded diversions required to
meet future water needs. Some of these increased diversions will be accomplished
through exercising of existing but currently unused water rights and contractual rights.
The rest of the increases would be realized through development of new water rights or
contracts and/or transfers from current water rights holders or water service
contractors to others. Potential transfers from outside the study area are included in
this alternative.

This alternative requires the diversion of large volumes of surplus flows during specific,
high-flow periods during the year. These periods, or windows of diversion
opportunity, could be as short as several days and would require high-capacity
diversion facilities that would be unused or used at less than full capacity during most
times of the year.
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Executive Summary

Auburn Dam Alternative

The Auburn Dam Alternative is based on developing regulatory storage at a new
surface reservoir on the American River at Auburn. This would provide a greater level
of reliability of water supply to the study area; however, a certain level of conjunctive
use of surface water and ground-water resources would still be required. Because it is
not practical to serve all of E1 Dorado County from a diversion at Auburn Dam,
additional local storage would be required as in the Conjunctive Use Alternative.

This alternative would regulate wet-year flows on the American River for release as
needed. Although the average quantities of water delivered are the same under each
alternative, ground-water levels would fluctuate less than under the Conjunctive Use
Alternative. The capacities of certain new diversion, conveyance, and distribution
facilities would be significantly smaller than under the Conjunctive Use Alternative
because of the flow regulation provided by the Auburn Dam. However, dual systems
would still need to be maintained. The Auburn Dam would also provide firm surface
water supplies to the portion of the study area incapable of supporting conjunctive use.

BACKGROUND

The purpose of the Planning Report is to identify plan alternatives that provide the
water supply needs of the study area. The report also describes the ARWRI planning
process used to develop alternative plans which will be carried into the NEPA/CEQA
environmental review process. Additionally, the development of the plan alternatives is
summarized.

To help achieve the purposes of the investigation, the following objectives were
established:

Manage ground-water basins and surface water supplies to maintain beneficial uses
and to protect water quality;

¯ Provide water to meet projected (year 2030) water demands, including municipal
and industrial (M&I) and agricultural needs;

¯ Provide flows sufficient for water-oriented recreation;

¯ Sustain the riverine and associated biological environment;

¯ Be consistent with ongoing activities addressing flood protection needs.

ARWRI Planning Report Page ES-3
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Executive Summary

Authorization and Guidance

In 1991, Congress provided initial appropriation for the U.S. Bureau of Reclamation
(Reclamation) to conduct an investigation of the water resources needs of the American
River basin under the Energy and Water Development Appropriations Act of 1991 (P.L.
101-514, November 5, 1990). Reclamation’s participation in the ARWRI is authorized by
the American River Basin Development Act of 1949 (Public Law [P.L.] 81-356, October
14, 1949). Reclamation and the Sacramento Metropolitan Water Agency (SMWA)
entered into an agreement on August 12, 1991 which defines SMWA and the interests it
represents as equal cost-sharing partners with Reclamation for the ARWRI, and
identifies the roles and responsibilities of the various interested agencies.

PURPOSE AND SCOPE OF THE AMERICAN RIVER WATER RESOURCES
INVESTIGATION

The purpose of the ARWRI is to identify water-related resource needs in the study area,
formulate alternatives to meet those needs, and recommend a preferred program. The
ARWRI has been conducted in accordance with the Economic and Environmental
Principles and Guidelines for Water and Related Land Resources Implementation Studies (U.S.
Water Resources Council). The federal objective is to manage, develop, and protect
water and related resources in an environmentally sound manner in the best interest of
the American public.

Physical Setting

The ARWRI study area covers approximately 3,350 square miles and includes portions
of five counties: E1 Dorado, Placer, Sacramento, San Joaquin, and Sutter. The study
area lies primarily in the Central Valley but extends into the foothills in portions of
Placer and E1 Dorado Counties. Within the study area elevation varies greatly from
about 5 feet below sea level to about 6,000 feet above sea level. The region alternates
from hot, dry summers to cool, to cold wet winters. Annual precipitation ranges from
16 to 20 inches on the valley floor to 70 inches in the mountains. Figure ES-1 identifies
the study area.

DWR estimates that in 1990 approximately 1.7 million people lived within the study
area. Major population centers include the Sacramento and Stockton areas. Urban
expansion and development in the foothills are expected to more than double the
population to 3.8 million people by 2030. Over 500,000 acres in the study area are
currently irrigated agriculture. This acreage is expected to decline by five percent by
2030.

Major rivers in the study area include the American, Bear, Calaveras, Cosumnes,
Feather, Mokelumne, Sacramento, San Joaquin and Stanislaus Rivers. All of these rivers
contribute to the study area’s surface water supplies. Extensive ground-water aquifers
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Executive Summary

underlie the Central Valley portions of the study area. These aquifers provide ground-
water supplies throughout the valley portions of the study area.

DEMANDS

Current and future (2030) water demand in the ARWRI study area is summarized in
Table ES-1. Agriculture currently accounts for approximately three-quarters of the total
water demand. By the year 2030 the total demand is expected to increase to 3.1 MAF
with agriculture accounting for only 60 percent of the total demand. The total
agricultural acreage is reduced by five percent but due to an assumed increased
irrigation efficiency, agricultural water demand is reduced by 12 percent overall.
Similarly, the M&I demand increase is not directly proportional to the population
increase because conservation measures are assumed which would reduce the overall
per-capita water use by approximately 10 percent.

Table ES-1
Existing and Future Water Demands

(Millions Acre-Feet per Year)

Year Agricultural M&I Demand Total Demand
Demand

1990 2.1 0.6 2.7

2030 1.9 1.2 3.1

An additional water demand is recognized for environmental streamflow, to maintain
certain specific minimum streamflow requirements. [These flows are assumed to be
maintained with or without implementation of the proposed alternatives.] They are
considered an environmental demand placed on the river systems.

This study applies existing regulatory standards and policies and does not speculate on
future standards. [A cumulative impact analysis was prepared in the EIR/EIS that
addresses potential new standards where appropriate.]

Planning objectives are to meet future demands for each of the competing interests
while managing ground-water basins and surface water supplies to ensure
sustainability of supply and water quality.
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PROBLEMS AND ISSUES

In order to determine the water need for the study area, a model was developed to
evaluate surface water and ground-water availability. Utilizing the model, the initial
phase of the study confirmed that the future water demands of the ARWRI study area
would not be satisfied by currently available water supplies as described in Water
Related Needs Assessment, American River Water Resources Investigation (1995). Continued
reliance on ground-water pumping to satisfy projected demands in excess of available
surface water supplies would result in continued ground-water decline, degradation of
ground-water quality in certain areas, and loss, perhaps permanent, of parts of the
ground-water system. Upon determining a need, a detailed evaluation of the ability of
existing facilities to meet future water demands was then conducted through the
development of a plan formulation baseline (PFB).

The PFB quantified the unmet future water demand of the ARWRI study area. This was
accomplished by estimating the volume of supplemental water supply needed to
maintain ground-water storage at no less than 1990 conditions on average while
protecting ground-water quality. Table ES-2 summarizes the projected demand in the
study area, by county.

SCREENING

Detailed screening criteria were defined to focus the ARWRI on those components and
alternatives that would best achieve the ARWRI objectives. Goals and screening criteria
were developed in the following five general categories:

¯ Operations and engineering;
¯ Economic;
¯ Legal and regulatory;
¯ Sociocultural (otherwise referred to as the human environment);
¯ Biophysical (otherwise referred to as the natural environment).

The categories above were felt to be comprehensive and to facilitate informed decision
making by allowing clear delineation’s of the tradeoffs between the various potential
plan components and the various alternatives. Screening criteria for each of the above
categories were divided further into two groups:

¯ Exclusionary criteria;
¯ Evaluation criteria.

Exclusionary criteria were used to identify components that would not contribute to
achieving ARWRI objectives and components with "fatal flaws" that would likely
prevent their implementation. If a component satisfied the exclusionary criteria, it was
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Table ES-2
Plan Formulation Baseline Water Demand and Supply by County’

County 2030 Demand 2030 Supply Baseline
(1,000 af/yr) (1,000 af/yr) Need

AG M&I Total SW GW Total (1,000
af/yr)

E1 Dorado 20.0 65.3 85.3 48.2 0.00 48.2 37.1

Placer 228.2 164.7 392.9 190.4 124.6 315.0 77.9

Sacramento 281.6 695.6 977.2 326.7 476.0 802.7 174.5

San Joaquin 1,011.2 236.9 1,248.1 500.6 617.9 1,118.5 129.6

Sutter 253.3 27.0 280.3 124.7 119.6 244.3 36.0

Saline
mitigation 70.02 70.0

Total 1,794.3 1,189.5 3,053.8 1,190.6 1,338.1 2,528.7 525.1

Notes:

1
Total 2030 water demand estimated in the ARWRI is 3,054 TAF per year. DWR’s demand report (DWR, 1993),
listed a total 2030 water demand of 3,006 TAF per year. The differences are because 1) the ARWRI includes a 70
TAF demand for saline mitigation and 2) the DWR study includes DAU 186 demands in Sacramento County of
12.5 TAF which is outside of the ARWRI study area. Subtracting these two values, respectively, results in a
ARWRI demand of 2,984 TAF and a DWR demand estimate of 2,993 TAF. The remaining 9 TAF is due to a
difference of 2 TAF in the M&I estimates and 7 TAF in the agricultural demand estimates. These differences are
within less than one-half of one percent of the total demands in the ARWRI study area. These slight differences
are due to 1) urban demand distribution, DWR study indicates DAU total demands while ARWRI is computed
by subregions representing municipalities and water districts, which is a smaller scale than DAU’s; and 2)
agricultural differences are due to the different methodology used to compute agricultural demands. The DWR
study utilized an annual average ETAW (evapotranspiration of applied water) value for each crop while
ARWRI, using the IGSM methodology, u~ilized monthly values for ET (evapotranspiration), precipitation, and
soil moisture to compute monthly agricultural demands, which was totaled for an annual demand. While the
two agricultural demand estimating methods are similar, they result in slightly different values for agricultural
demand for the same crop acreage.

2
Estimated supply required to maintain a ground-water barrier to reverse subsurface inflow from the west into
the Stockton area.
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screened further using the evaluation criteria. Evaluation criteria were used to measure
the degree to which potential plan components would likely meet the ARWRI objectives.

POTENTIAL COMPONENTS OF ALTERNATIVES

The potential components are based on public input provided at "alternatives
workshops" held in November 1993 in Sacramento, Stockton, Placerville, and Auburn,
California, and reported in Overview of Alternative Plans of Action in the Investigation
Study Area (Wildan Associates, 1994). The public’s comments and suggested actions,
also known as elements, were consolidated, grouped, and refined as necessary to
develop discrete, comparable components for screening and assembly into alternatives.
The components that were identified through this process are listed below.

Components

The public’s suggested actions fall within the following 19 components:

1. American River storage
2. Upstream storage
3. Offstream storage
4. New CVP contracts
5. Ground-water banking/conjunctive use
6. Reclaimed water
7. Conservation
8. Land retirement
9. Water meters
10. New wells
11. Interties
12. Deliveries from Folsom South Canal
13. Interbasin transfers
14. Intrabasin transfers
15. Peripheral Canal/Delta facilities
16. Desalination
17. Placer County Water Agency American River diversion
18. Bear River diversion
19. E1 Dorado County American River diversion

Elements were identified under each component.

Application of Screening Criteria to Components

When the components discussed above and elements under the components were
evaluated using the exclusionary criteria, four did not pass, one was dropped, four
were combined with other components, two were added, and one was modified.
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Four components/elements failed the exclusionary criteria:

¯ Under the American River Storage component, the dry dam element failed because
it would not significantly increase the availability of surface water to the study area
or reduce total ground-water withdrawals from the study area.

¯ Under the New Central Valley Project (CVP) Contracts component, the Contract for
Existing CVP Supplies element failed because Reclamation’s present policy does not
allow for any new contracts with existing supplies.

¯ The Peripheral Canal/Delta Facilities component is beyond the scope of the study
and is being addressed by others.

¯ The cost associated with the Desalinization component is considered to exceed the
fiscal limitations of the participating agencies.

Three components/elements were combined with other components:

¯ Under the New CVP Contracts component, the contract for new supplies was
combined with other components that could develop new CVP supplies.

The Water Meters component was grouped with the Conservation component.

¯ The Deliveries from Folsom South Canal component was grouped with those
components that would require deliveries from the Folsom South Canal: the
Ground-Water Banking/Conjunctive Use, Offstream Storage, Interbasin Transfers,
and Intrabasin Transfers components.

Two components were added:

¯ City of Sacramento Diversion - New or expanded diversions from the American
River to the City of Sacramento;

¯ Delta Diversion - New diversion from the Delta to eastern San Joaquin County.

Finally, the Upstream Storage component was modified to include storage upstream of
the study area but not necessarily on American River tributaries.

Plan Themes

The components were used to develop a range of possible plan themes. Literally
hundreds of possible combinations of the components described above could satisfy the
ARWRI objectives. However, many of these combinations would simply represent
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minor variations on one another and would not be distinguishable for alternative
formulation and comparison purposes. Therefore, a manageable number of
representative alternative types, or "themes," were developed. Five themes were
chosen as representative of the entire range of technically feasible alternatives available
to the ARWRI study area.

The themes consist of various combinations of components representing demand
reduction, improved management of existing water supplies, or development of new
surface water supplies. The five themes are intended to range progressively from
demand reduction to supply enhancement, from nonstructural to more structurally
based strategies, and from minimum to maximum surface water diversions. In this
way, it is believed that the entire range of potential alternatives is adequately
represented by the five themes.

Theme Descriptions

Table ES-3 identifies the combinations of components that comprise the alternative
representative of each theme. Each alternative is intended to satisfy the ARWRI
objectives through a combination of measures, including demand reduction, transfer of
water supplies among different entities, conjunctive use of surface water and ground-
water supplies, and additional surface water supplies from development of new surface
water storage facilities.

The theme descriptions presented below are intentionally general in nature and
represent numerous variations. For example, the New Storage component may
generally refer to groups of potential storage projects as examples of how new storage
could be achieved without necessarily selecting a specific reservoir project or projects.

Application of Screening Criteria to Five Plan Themes

The ARWRI Study Management Team (SMT) evaluated the five themes using the
detailed evaluation criteria.

Screening was performed by the team based on descriptions of the alternatives,
provided before the screening session. The screening process necessarily relied heavily
on the subjective, expert judgment of the team members and other screening
participants. The following is a summary of the results of the SMT screening process:

Alternatives based on enlargement of Folsom Reservoir are clearly inferior to other
alternatives because of adverse impacts on local traffic, relatively high cost, and
relatively limited benefits.
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Table ES-3
Preliminary Themes

Components Demand Side/ Conjunctive New Enlarge Auburn
Institutional Use Storage Folsom Dam

Reservoir

American River Enlarge Folsom Multipurpose
Storage Reservoir Facility at

Auburn

Upstream Storage Upstream Storage

Offstream Storage Offstream Storage

Delta Diversion Delta Diversion

Conjunctive Use Conjunctive Use - Conjunctive Use - Conjunctive Use - Conjunctive Use -
Sac, SJC Sac, SJC Sac, SJC Sac, SJC

Reclamation Maximum Reclamation as Reclamation as Existing/Planned Existing/Planned
Reclamation needed needed Reclamation Reclamation

Conservation Maximum Conservation as Conservation as Existing/Planned Existing/Planned
Conservation/ needed needed Conservation Conservation
Pricing

Land Retirement Land Retirement Land Retirement Land Retirement Land Retirement Land Retirement
Program as needed as needed if needed if needed

New Wells New Wells New Wells

lntrabasin Intrabasin Intrabasin Intrabasin
Transfers Transfers Transfers Transfers

Interbasin Interbasin [nterbasin
Transfers Transfers Transfers if

needed

PCWA Diversion PCWA Am. PCWA Am. River PCWA Am. River PCWA Am. River
River Diversion Diversion Diversion Diversion
(Expanded) (Expanded) (Expanded) (Expanded)

City of City of City of City of City of City of
Sacramento Sacramento Sacramento Sacramento Sacramento Sacramento
Diversion Diversion Diversion Diversion Diversion Diversion

(Existing) (Existing) (Expanded) (Expanded) (Expanded)

EDCWA El Dorado El Dorado County E1 Dorado County El Dorado County El Dorado
Diversion County Am. Am. River Am. River Am. River County Am.

River Diversion Diversion Diversion Diversion River Diversion
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¯ Large scale wastewater reclamation programs are clearly inferior to other available
measures because of significant resistance on the part of the potential users of
reclaimed water. However, small scale, locally planned wastewater reclamation
programs were considered desirable.

¯ Aggressive conservation should be included in all alternatives, and specific
conservation measures and accomplishments to be assumed should be the result of a
cost/impact optimization process.

Screeners considered each of the representative alternatives with respect to each
detailed evaluation criterion, and a score between -10 and +10 was assigned to each
alternative for each criterion with "0" representing no favorable or unfavorable aspects.
Alternatives were then compared on the basis of their relative scores by criteria
category. Figure ES-2 provides a summary of the results of the screening process.

PROGRAM DESCRIPTIONS

2030 Projected Need

The Plan Formulation Baseline (PFB) quantified the projected water need of the ARWRI
study area by estimating the volume of supplemental water supply needed to maintain
ground-water storage at no less than 1990 conditions while protecting ground-water
quality. The projected need was determined under the PFB to be approximately 525,000
af/yr (Table ES-2). It should be noted that none of the solutions or programs developed
by this study provide sufficient surface water for the full recovery of the original
ground-water levels in the study area.

It was necessary to make a number of assumptions in order to develop the PFB. Four of
these assumptions were modified in developing the ARWRI alternatives. First, the
ability of PCWA to divert water from the American River at Auburn was changed. In
the PFB, the diversion capacity was assumed to be 20,000 af/yr, based on the existing
capacity of the temporary pumping facility at Auburn. In developing the alternatives,
the pumping capacity of the Auburn facility was changed to the historical capacity of
the pumping plant prior to its removal by Reclamation during Auburn Dam
construction in the 1970s. The original pumping capacity of the plant was 36,200 af/yr.
It is assumed that without the ARWRI project, the pre-existing diversion capacity of the
facility at Auburn would be restored.

The second change is in the estimate of additional surface water required to mitigate
saline intrusion in San Joaquin County. The PFB assumed a need of approximately
70,000 af/yr. After further modeling, it was estimated that approximately 77,000 af/yr
would be required to reverse the saline intrusion problem.
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Figure ES-2
Total Supplies for each Alternative

1,400,000 [] Stabilized GW

1,200,000 [] Existing SW

1,000,000
[] New SW

_>,
" 800,000
= [] Reclamation

600,000
[] Conservation

400,000

200,000

0

El Dorado Placer Sutter Sacramento San Joaquin

County

ARWRI Planning Report Page ES-14



Executive Summary

The third change from the PFB involves assumptions for PCWA and E1 Dorado County.
The PFB did not recognize potential dry year shortages of CVP deliveries. Since these
two areas have limited ground-water storage, additional surface water supplies were
assumed to be necessary. The additional surface water supply would be delivered
during dry periods to offset anticipated CVP shortages.

Fourth, the pumping capacity for EID from Folsom Reservoir was assumed to be 4,000
af/yr under the PFB. Since the time that the PFB was developed, EID has increased the
pumping capacity at Folsom to 7,600 af/yr. This amount reflects their existing water
entitlements.

Overall, the difference between the PFB projected need of 525,000 af/yr and the
alternatives projected need of 521,000 af/yr is less than one percent. These changes are
applied to both the no-action and action alternatives. Figure ES-3 and Table ES-4 show
the projected future water needs for each county within the study area.

No-Action Alternative

The No-Action Alternative for the ARWRI approximates conditions in the study area in
2030 without implementation of the proposed alternatives. The minimum flow criteria
under this alternative, as well as the two project altematives, are based on existing
regulations and policies for the rivers and streams in the study area.

Minimum Streamflow Criteria

The following rivers were evaluated with specific minimum streamflow requirements
in all alternatives:

¯ Sacramento River
¯ Feather River
¯ Cosumnes River
¯ San Joaquin River
¯ Mokelumne River
¯ Calaveras River
¯ Stanislaus River
¯ Trinity River
¯ American River

The State Water Resources Control Board (SWRCB) issued D1400 in 1972. This decision
identifies American River flow requirements based on the assumption that a 2.3 million
acre-foot reservoir would be built at Auburn. Since the reservoir was never built, the
decision is not legally binding. Reclamation, however, does operate Folsom Reservoir
such that the D1400 flows are met when possible, measuring American River flows
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Table ES-4
2030 Projected Water Need by County

2030 2030 Supply Projected
Demand (1,000 af/yr) Water Need

County AG (1,000 af/yr) Total SW GW Total (1,000 af/yr)
M&I

El Dorado 20.0 65.3 85.3 48.2 0.00 48.2 37.1

Placer 228.2 164.7 392.9 201.8 124.6 326.4 66.5

Sacramento 281.6 695.6 977.2 326.7 476.0 802.7 174.5

San Joaquin 1,011.2 236.9 1,248.1 500.6 617.6 1,118.2 129.9

Sutter 253.3 27.0 280.3 124.7 119.6 244.3 36.0

Saline 77.0 77.0
mitigation

Total 1,7934.3 1,189.5 3060.8 1,202.0 1,377.8 2,539.8 521.0

The 2030 projected water need (Table 5-1) differs from the Plan Formulation Baseline Water Demand and Supply
(Table 4-2) in the following four areas: 1) The PCWA American River pump station diversion was increased from
20,000 af/yr to 36,200 af/yr; 2) the estimated annual surface water required for saline intrusion mitigation was
increased from 70,000 af/yr to 77,000 af/yr; 3) additional dry year surface water supplies were provided for E1
Dorado and Placer Counties; and 4) the pumping capacity of EID at it’s Folsom Reservoir pump station was
increased from 4,000 af/yr to 7,600 af/yr.

immediately upstream of the City of Sacramento’s diversion near H Street. This
operation is known as "Modified D1400" and formed the basis of instream flow
requirements for the lower American River in this study.

Since SWRCB’s D1400 flow requirements are based on a much larger facility at Auburn
than being considered in this study, D1400 would not necessarily apply to any of the
proposed reservoirs. Therefore, any proposed reservoir at Auburn would likely require
SWRCB action.

In addition to the above instream flow requirements, Delta flow requirements under the
December 1994 Bay/Delta Accord and the 1993 National Marine Fisheries Service
Biological Opinion for Winter-Run Salmon are included in all alternatives.
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No-Action Alternative Surface Water Diversions

It is assumed that under the No-Action Alternative surface water diversions are limited
to either of the following, whichever is less:

¯ Water right or contract amount;
¯ Physical capacity of the diversion facility.

The Central Valley Project Improvement Act (CVPIA), Title 34 of P.L. 102-575, mandates
changes in management of the CVP, particularly for the protection, restoration, and
enhancement of fish and wildlife. The CVPIA addresses many major areas of change
affecting the CVP, including but not limited to the following:

¯ Annual dedication of 800,000 af/yr of water to fish and wildlife;

¯ Goal of doubling the number of anadromous fish in Central Valley rivers and
streams by 2002;

¯ Tiered water pricing;

¯ Firm water supplies for Central Valley wildlife refuges;

¯ Moratorium on new long-term CVP contracts until completion of an EIS.

Implementation of any of these measures will likely offset water projected to be
available for the unmet need of the ARWRI study area.

Reclamation is preparing a programmatic EIS (PEIS) addressing the changes required
by the CVPIA. The PEIS, scheduled for completion in mid-1996, is evaluating a range of
alternatives for meeting the objectives of the CVPIA.

The No-Action Alternative for the ARWRI is generally consistent with the CVPIA No-
Action Alternative except for the following differences in diversions:

¯ Placer County Water Agency - The CVPIA No-Action Alternative assumes that
Placer County Water Agency (PCWA) would take its maximum Middle Fork Project
water rights entitlement of 120,000 af/yr from the American River, which would
require the construction of additional diversion facilities. The No-Action
Alternative for the ARWRI limits PCWA’s surface water allocation to the current
capacity of existing facilities; 91,000 af/yr.

¯ City of Sacramento - The CVPIA No-Action Alternative assumes that the city would
take its full entitlement from the American River of 245,000 af. The No-Action
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Alternative for the ARWRI limits the city’s American River supply to the current
maximum capacity of the Fairbairn Water Treatment Plant (WTP), which is 100,000
a f/yr.

No-Action Alternative Ground-Water Pumping

It is assumed under the No-Action Alternative that 2030 demands are first met with all
available surface water, up to the capacity to divert the flow. Projected demands
beyond surface water availability would be met through additional ground-water
pumping. This alternative does not place any restrictions on ground-water pumping,
resulting in significant decline in ground-water elevations throughout the study area.
There is the potential of dewatering a portion of the ground-water basin in the northern
Sacramento County/western Placer County area. Degradation of ground-water quality
due to saline intrusion in San Joaquin County would continue under this alternative.

Two Primary Alternatives

Following the alternative screening process, the Conjunctive Use Alternative and the
Auburn Dam Alternative were refined to establish specific component capacities. Table
ES-5 provides a summary description of the Conjunctive Use Alternative and the
Auburn Dam Alternative.

OPERATIONS

Following is a description of the operational characteristics of the two alternatives
within each county in the study area. Communities which require a constant, reliable
source of surface water due to a lack of ground-water resources are operated similarly
under both the Conjunctive Use Alternative and the Auburn Dam Alternative. It is
assumed that the Conjunctive Use Alternative will include some measure, either
through transfers or new contracts, to obtain a reliable supply of water for these areas.

El Dorado County

E1 Dorado County, situated outside the valley ground-water basin, experiences
reliability issues substantially different from the communities located in the Central
Valley. The predominance of M&I uses, coupled with the variability of its surface water
supplies, makes the county more vulnerable to periodic water shortages. E1 Dorado
County has had aggressive water conservation programs in place for several years. The
county has already begun to use reclaimed water to the extent possible.

It is for these reasons that both the Conjunctive and Auburn Dam Alternatives need to
provide a reliable source of surface water for the county.
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Table ES-5
Comparison of the Conjunctive Use and Auburn Dam Alternatives

CONJUNCTIVE USE ALTERNATIVE AUBURN DAM ALTERNATIVE

¯ This alternative is based on providing" This alternative includes regulatory storage
regulatory storage in the study area ground- at a new reservoir on the American River at
water system by varying the mix of surface Auburn. This would increase the "firm"
water and ground-water used each year to water supply to the study area, however, a
meet water demands. In wet years, surface certain level of conjunctive use of surface
water use is maximized and ground-water water and ground-water resources would
pumping is reduced. This effectively stores still be required. Because it is not feasible to
water in the ground-water system. In dry serve all of El Dorado County from a
years, ground-water pumping is increased diversion at Auburn Dam, additional local
and surface water use is decreased. This storage is required as in the Conjunctive Use
coordinated, or conjunctive, use of surface Alternative.
water and ground-water already occurs to
some extent in the study area. The focus of¯ There are three dam configurations under
this alternative is on increasing the ability to consideration: a 430,000 af water supply
switch from surface water to ground-water only reservoir; a 900,000 af multi-purpose
from year to year. Portions of the study area, reservoir with greater than 200 year level of
such as E1 Dorado County and portions of flood protection; and a 1,200,000 af multi-
Placer County, do not have the ability to purpose reservoir with a little less than 500
pump volumes of ground-water adequate to year level of flood protection. All three
support a conjunctive use program. Under reservoirs would provide the same level of
this alternative, the needs of these areas are water supply. Flood control benefits is the
met by additional local storage as described only variable.
below.

¯ Wastewater Reclamation      Currently ¯ Wastewater Reclamation    As in the
planned wastewater reclamation projects are Conjunctive Use Alternative, currently
included in the Conjunctive Use Alternative. planned wastewater reclamation projects are

included in the Auburn Dam Alternative.

Conservation - The 2030 water demand̄ Conservation - The level of conservation
projections used to develop the unmet future assumed with the Auburn Dam Alternative
water need already include an assumed 10 is the same as in the Conjunctive Use
percent reduction inper capita M&I Alternative. A total 15 percent per capita
demands due to anassumed level of M&I demand reduction is included.
conservation. The Conjunctive Use
Alternative assumes an additional 5 percent
reduction would be achieved by the year
2030 resulting in a total 15 percent reduction
in per capita M&I demands throughout the
entire study area compared with current
levels.       Actual implementation of
conservation would be variable across the
study area.
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Table ES-5 (continued)
Comparison of the Conjunctive Use and Auburn Dam Alternatives

CONJUNCTIVE USE ALTERNATIVE               AUBURN DAM ALTERNATIVE
¯ New/Expanded Diversions The ¯ New/Expanded Diversions - New and/or

Conjunctive Use Alternative includes expanded diversions from the American and
identified new and/or expanded diversions Sacramento Rivers are included in this
required to meet future water needs. Some alternative. Some of these diversions involve
of these increased diversions will be the exercise of existing but currently unused
accomplished through exercise of existing water rights and water service contract
but currently unused water rights and rights, others may involve the transfer of
contractual rights. The rest of the increases existing entitlements, while others involve
would be realized through development of diversion of the new watersupplies
new water rights or contracts and/or developed by the Auburn facility.
transfers from current water rights holders or
water service contractors to others. Transfers
from outside the study area are included in
this alternative.

This alternative also includes the new and/or Conveyance, treatment, and distribution
expanded treatment, conveyance, and facilities are included as in the Conjunctive
distribution facilities required to deliver Use Alternative, but are smaller, since
surface water to areas for unmet future water Auburn Dam would regulate available
need. These include conveyance and water supplies substantially.
distribution systems from diversions on the
American and Sacramento Rivers to Sutter,
Placer, E1 Dorado, and Sacramento Counties,
and from the Feather River to Placer and
Sutter Counties. Two options for delivery to
San Joaquin County are being considered:
diversion from the American River via the
Folsom South Canal and a new diversion
from the Sacramento River, upstream from
the Sacramento County Regional WTP, with
conveyance south into San Joaquin County.
Conveyance into San Joaquin County may
include an extension of the Folsom South
Canal.

¯ New Storage - In addition to the ¯ New Storage-     A new reservoir on the
new/expanded diversions described above, American River at Auburn is the primary
some new surface storage facilities would be new storage facility for this alternative. The
required to meet needs in E1 Dorado County proposed reservoir will be sized to meet the
and San Joaquin County. Potential options water supply needs of the study area.
for new storage in these areas could include: However, the topography of E1 Dorado
Texas Hill Dam and Small Alder Dam in E1 County precludes cost-effective diversion of
Dorado County; and South Gulch, Duck Auburn Dam storage to portions of E1
Creek, Farmington Reservoir, and/or Clay Dorado County. Therefore, in addition to the
Station for San Joaquin County.    The Auburn Dam Reservoir, additional surface
possibility of developing a transfer of water storage in E1 Dorado County is
Stanislaus River water to eastern San Joaquin included in this alternative. The Texas Hill
County is also included. Dam and Small Alder Dam will both be

considered.
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Placer County

A portion of Placer County has conditions similar to E1 Dorado County.with respect to
limited ground-water availability. Unlike E1 Dorado County, Placer County has a
significant amount of unused water rights and water service contracts. The availability
of water under these water rights is fairly reliable, even under most dry year conditions.
Therefore, the primary focus of Placer County is to develop the facilities necessary to
deliver surface water to the developing areas of the county. With the available surface
water supplies consistent from year to year, Placer County will operate very similarly
under both the Conjunctive Use and the Auburn Dam Alternatives.

Sacramento County

Portions of Sacramento County have limited ground water. The city of Folsom is one
community with a significant amount of unmet water need in 2030, without any
significant ground-water pumping opportunities. Both alternatives would provide a
reliable source of surface water supply to Folsom with limited dry year deficiencies.

The remainder of Sacramento County has significant ground-water pumping
opportunities. Under both alternatives there would be large variations in ground-water
pumping from year to year as well as from season to season depending on the
availability of flows in the surrounding river systems.

The Conjunctive Use Alternative would require transfers from existing water rights
holders to the city of Folsom while the Auburn Dam Alternative would allow for a
reliable source of water to the city. The Auburn Dam Alternative, through it’s
regulation of surface water flows reduces the required size of new diversions to
Sacramento County.

A significant difference between the two alternatives is the required size of the facilities.
Under the Conjunctive Use Alternative, diversion facilities on the Sacramento or
American Rivers would need to be significantly larger than under the Auburn Dam
Alternative. While both alternatives would achieve a similar average annual diversion,
the Conjunctive Use Alternative would be achieving this average with larger diversions
occurring less frequently.

San Joaquin County

San Joaquin County is already experiencing a significant decline in ground-water
storage as well as an increase in saline intrusion. The goal of either alternative is to
stabilize the ground-water basin and to control the saline intrusion. With a significant
ground-water basin located in San Joaquin County, the alternating use of ground water
and surface water is possible while also improving the overall condition of the basin.
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A significant difference between the two alternatives is the required size of the facilities.
Under the Conjunctive Use Alternative, diversion facilities on the Sacramento or
American Rivers would need to be significantly larger than under the Auburn Dam
Alternative. While both alternatives would achieve a similar average annual diversion,
the Conjunctive Use Alternative would be achieving this average with larger diversions
occurring less frequently.

Sutter County

Additional supplies for agricultural interests are required in Sutter County. The unmet
needs of Sutter County could be met through a new diversion on the Feather River.
Surface water diversions could occur during periods of excess flow on the river
alternating with ground-water pumping.

FOUR PLANNING (~RITERIA ESTABLISHED BY FEDERAL PRINCIPLES AND
GUIDELINES

There are four planning criteria which are established by Federal Principles and
Guidelines. These criteria (1) completeness, (2) effectiveness, (3) efficiency, and (4)
acceptability, are described below.

Completeness

Completeness is the extent to which an alternative plan provides necessary investments
or other actions to ensure realization of the planning objectives. Completeness is
measured with respect to five important comparison factors: (1) objectives, (2)
consistency, (3) further action, (4) physical implementability, and (5) environmental
resources. Overall, each of the alternatives is complete. The two project alternatives
meet the project goals. The No-Action Alternative would require a significant
reduction in water demand through land retirement and/or reduced growth in order to
meet the ARWRI projected water demands, in addition to significantly increased
ground-water pumping.

Effectiveness

Effectiveness is the extent to which an alternative resolves the identified problems and
achieves the planning objectives. Factors in measuring effectiveness include (1) water
supply, (2) surface water management, (3) ground-water management, (4) flood
control, and (5) environmental restoration. Both the Auburn Dam and Conjunctive Use
Alternatives provide fairly effective programs, although the Auburn Dam Alternative
has a more effective means of providing dry year supplies to critical areas.
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Efficiency

Efficiency is a measure of the extent to which an alternative is the most cost-effective
means of alleviating the identified problems while realizing the specified objectives,
consistent with protecting the nation’s environment.

Cost-effectiveness is measured in terms of the cost of water supplied by the alternatives
on a per acre-foot basis and includes capital costs (discounted at the present) and
annual operation and maintenance costs. The cost-effectiveness of the Auburn Dam
Alternative also includes the two larger, multi-purpose dams that provide flood
protection. One dam would provide greater than 200-year level of protection similar to
the U.S. Army Corps of Engineers (COE) Folsom Stepped Release Plan. The second
dam alternative would provide less than 500-year flood protection similar to the COE
NED detention dam. Neither of the multi-purpose dams included the downstream
levee improvements which are a part of the COE flood control s~udies.

The annual cost of the Conjunctive Use Alternative is estimated to be approximately
$419 per acre-foot. The annual cost of the water supply only Auburn Dam Alternative
is estimated at $451 per acre-foot. The annual cost of the two multi-purpose Auburn
Dam Alternatives are estimated to be $416 per acre-foot and $416 per acre-foot for the
smaller dam providing less flood protection and the larger dam with the greater degree
of flood protection, respectively.

Acceptability

Acceptability is the workability and viability of an alternative to other federal agencies,
affected state and local agencies, and public entities, given existing laws, regulations,
and public policies. Support by a non-federal sponsor is given considerable weight in
this category. The final determination of the acceptability of the alternatives will be
made following public review of the Draft EIR/EIS in the winter of 1995/1996.

ECONOMIC ANALYSIS

Cost-effectiveness is measured in terms of the cost of water supplied by the alternatives
on a per acre-foot basis and includes capital costs (discounted to the present) and
annual operation and maintenance costs. The cost-effectiveness of the Auburn Dam
Alternative also includes the two larger, multi-purpose dams that provide flood
protection. One dam may provide approximately 235-year flood protection similar to
the COE Folsom Stepped Release Plan and the other may provide somewhat less than
the 500-year flood protection offered the COE Detention Dam. As currently
formulated, neither of the multi-purpose dams include the downstream levee
improvements contemplated by the COE. Table ES-6 provides a summary of the
annual per acre-foot costs based on meeting the entire water need of the ARWRI study
area.
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Table ES-6
Annual Total Per Acre-foot Cost of

Meeting Study Area Water Need

Conjunctive Use $419

Aubum Dam - 430,00 AF $451

Auburn Dam - 900,000 AF $416

Auburn Dam - 1,200,000 AF $416
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SECTION 1
INTRODUCTION

PURPOSE AND SCOPE OF THE PLANNING REPORT

The purpose of the Planning Report is to identify plan alternatives that provide the
water supply needs of the study area. The report also i~cludes a summary of the
planning process detailing how the plan alternatives were developed. Throughout the
planning process, technical memorandum were prepared to document and describe the
study’s progress. The technical memorandum are located in Appendix I.

The following is a brief overview of the areas covered in the Planning Report:

¯ Identify Study Authorization and Guidance
¯ Identify Related Investigations and Activities
¯ Describe Existing Water Resources
¯ Identify Constraints and Opportunities of the Water Resources
¯ Develop Water Supply Demand Projections
¯ Identify Environmental Streamflow Demands
¯ Identify Planning Goals and Screening Criteria
¯ Identify Potential Project Components
¯ Evaluate Project Components Based on Criteria Previously Established
¯ Develop Five Initial Themes
¯ Evaluate Themes Based on Criteria Previously Established
¯ Determine Planning Alternatives for Environmental Impact Report/Environmental

Impact Statement

PURPOSE AND SCOPE OF THE AMERICAN RIVER WATER RESOURCES
INVESTIGATION

The purpose of the American River Water Resources Investigation (ARWRI) is to
identify water-related resources needs in the study area (Figure 1-1), formulate
alternatives to meet those needs, and recommend a preferred plan. The ARWRI is
being conducted in accordance with the Economic and Environmental Principles and
Guidelines for Water and Related Land Resources Implementation Studies (U.S. Water
Resources Council). The federal objective is to manage, develop, and protect water and
related resources in an environmentally sound manner in the best interest of the
American public.

To help achieve the purposes of the investigation, the following objectives were
established:
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¯ Manage ground-water basins and surface water supplies to maintain beneficial uses
and to protect water quality;

¯ Provide water to meet projected (year 2030) water demands, municipal and
industrial (M&I), and agricultural needs;

¯ Provide flows sufficient for water-oriented recreation;

Sustain the riverine and associated biological environment;

¯ Be consistent with ongoing activities addressing flood protection needs.

ORGANIZATION OF THIS DOCUMENT

Section 1: Introduction

This section provides a discussion of the purpose, scope, and objectives of the ARWRI.
The study area is described with maps displaying the investigation boundaries and
water supply sources. The section includes a background discussion of the authorizing
action behind the ARWRI and a brief discussion of the background behind the needs
assessment. Finally, this section includes summaries of o~ther related projects and
activities taking place related to the ARWRI.

Section 2: Setting

The setting section summarizes the existing natural environment and the surface water
and ground-water resources in the study area. A summary of existing water quality
conditions is also provided. In addition, this section contains a summary of existing
water uses for each of the five counties in the study area.

Section 3: Demands

This section describes the various water supply demands for the study area through the
study period to 2030, including M&I, agricultural, and environmental water supply
demands.

Section 4: Alternatives Formulation

Section 4 describes the process, major steps, and issues involved with formulating the
recommended alternatives. Summaries of surface water diversions used to develop the
plan formulation baseline and the total future water need of each county in the study
area are provided.
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Section 5: Alternatives

This section describes and compares the two recommended project alternatives and
their projected operations. A description of the No-Action Alternative assumptions for
each of the five counties in the study area is also provided. A summary for both project
alternatives and the No-Action Alternative to describe the volumes of surface water
supplied for each project and how the projects would operate is provided.

STUDY AREA

The ARWRI study area includes the southwestern portion of Placer County,
southeastern portion of Sutter County, western portion of E1 Dorado County, and most
of Sacramento and San Joaquin Counties (Figure 1-1).

A number of major watercourses originate above, cross or bound the study area. The
following is a list of the river systems identified in the study as an existing/potential
future source of surface water, grouped by county.

¯ Placer County
American River
Bear River
Feather River
Yuba River

E1 Dorado County
American River
Cosumnes River

¯ Sacramento County
American River
Bear River
Cosumnes River
Feather River
Sacramento River

¯ Sutter County
Bear River
Feather River
Sacramento River

¯ San Joaquin County
American River
Calaveras River
Cosumnes River
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Mokelumne River
Sacramento River
Stanislaus River

In 1990, the study area was populated by approximately 1.7 million people. Population
is projected to more than double to over 3.8 million by 2030.

The water needs of the study area are met by a combination of surface water diversions
and ground-water pumping. The present rate of ground-water pumping generally
exceeds the rate at which the ground-water system is recharged, resulting in declining
ground-water surface elevations in many portions of the study area. Without
supplemental surface water supplies, demand reductions, or some combination of the
two, these declines are expected to continue, resulting in dewatering of the ground-
water system in places and reductions in ground-water quality, possibly leading to
irrecoverable loss of some ground-water supplies.

BACKGROUND

Study Authorization and Guidance

The ARWRI has been jointly conducted by the U.S. Bureau of Reclamation
(Reclamation) and four cost-sharing partner agencies in the study area. Reclamation is
the federal lead agency for NEPA compliance purposes. The Sacramento Metropolitan
Water Authority (SMWA), a joint powers authority representing various Sacramento
area water interests, is the lead agency for CEQA purposes. SMWA is party to several
agreements regarding the ARWRI with other agencies throughout the study area.
These agencies are the American River Authority, a joint powers authority representing
Placer and E1 Dorado Counties; the San Joaquin County Flood Control and Water
Conservation District, which represents San Joaquin County interests; the City County
Office of Metropolitan Water Planning, which represents the City and County of
Sacramento; and the California Department of Water Resources (DWR), which
represents Sutter County interests. SMWA and its cost-sharing partners are providing
50 percent of the funding for this investigation. Reclamation provides the remaining 50
percent.

Management of the ARWRI is performed by an Executive Coordinating Committee
(ECC) and a Study Management Team (SMT). The ECC, which provides policy
guidance for the ARWRI, is comprised of publicly elected officials from the local cost-
sharing partners, and Reclamation and DWR officials. The SMT directs the day-to-day
conduct of the investigation, and is comprised of staff from Reclamation, DWR, and the
local cost sharing partner agencies. Additional participants are the U.S. Fish and
Wildlife Service (the Service) staff, East Bay Municipal Utilities District (EBMUD), and
the U.S. Army Corps of Engineers (COE).
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Study Authority

Participation by Reclamation in the ARWRI is authorized under the American River
Basin Development Act of 1949 (Public Law [P.L.] 81-356, October 14, 1949). In 1991,
Congress provided initial appropriation for Reclamation to conduct an investigation of
the water resources needs of the American River basin under the Energy and Water
Development Appropriations Act of 1991 (P.L. 101-514, November 5, 1990).

Reclamation and SMWA entered into an agreement on August 12, 1991. This agreement
defines SMWA and the interests it represents as equal cost-sharing partners with
Reclamation for this investigation. It also defines the roles and responsibilities of the
various interested agencies.

RELATED INVESTIGATIONS AND ACTIVITIES

Several water resource management initiatives are underway that will likely have a
bearing or influence on the ARWRI. Many of these initiatives were not clearly defined
at the time the Planning Report and EIR/EIS were prepared. Although an assessment
has been made regarding the potential impacts these activities would have on the
study, their affects have not been included in the analysis of alternatives. A summary of
these activities follows.

CALFED BAY/DELTA PROGRAM - December 15, 1994 Accord

The Sacramento-San Joaquin Delta (Delta) is an extremely complex system that conveys
water from the Sacramento, San Joaquin, and eastside rivers through a maze of
channels and sloughs toward San Francisco Bay. The water flow is affected by releases
from storage on the major rivers, diversions by upstream diverters, diversions by Delta
diverters, and export diversions by the Central Valley Project (CVP) and the State Water
Project (SWP). The complex interaction of river inflows, Delta diversions, export
diversions, agricultural return flows, and tidal action is difficult to evaluate with
certainty. Changes in flow patterns, diversions, and quantity can drastically affect
salinity patterns and aquatic habitat conditions.

Protection for salinity control and aquatic habitat conditions in the Delta was first
addressed by the State of California in the late 1870s. Since that time, the state has
issued various water rights permits and licenses for diversions from the Delta that
address salinity control measures and/or the state’s right to revise diversion permits as
needed to protect beneficial uses.

In 1978, under the Clean Water Act, the State Water Resources Control Board (SWRCB)
issued Decision 1485 (D-1485), which coordinated operations of the two largest Delta
diverters, the CVP and the SWP. SWRCB concurrently issued a Delta Water Quality
Control Plan (Delta Plan) and an EIR on the Delta Plan. The basis for the Delta Plan and
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D-1485 was that water quality was to be maintained at least to the level that would have
existed if the CVP and SWP had not been implemented. To maintain water quality, D-
1485 included flow and export standards for SWP and CVP diversions. Shasta, Trinity,
and Folsom Reservoirs were operated by Reclamation to meet these standards. Oroville
Reservoir was operated by DWR to meet these standards. Reclamation and DWR
operations are coordinated through the Coordinated Operating Agreement (COA)
between the two agencies.

In January 1994, following litigation and several unsuccessful attempts by SWRCB to
adopt revised standards, the U.S. Environmental Protection Agency (EPA) found that
D-1485 failed to adequately protect beneficial uses in the Delta and indicated its
intention to promulgate certain new water quality standards unless the state adopted
adequate standards by the end of the year. On December 15, 1994, a consortium of state
and federal agencies, including EPA, announced that it had agreed, with water user
groups and various special interests, on water quality standards for the Delta for the
interim period of three years, during which a long-term management plan would be
developed for the Delta. During the interim period, these standards would be satisfied
entirely by operation of the SWP and CVP. Compliance with these standards would
also be deemed to satisfy the requirements of both the federal and state Endangered
Species Acts. Under these interim standards, greater water supply would be available to
the study area, compared with EPA’s January 1994 proposed standards, and less water
supply would be available to the study area, compared with D-1485.

In May 1995, SWRCB adopted the 1995 Bay-Delta Water Quality Control Plan, which is
consistent with the December 15, 1994 accord. SWRCB is considering implementation
of the Bay-Delta Plan. SWRCB is expected to place limitations on the exercise of SWP
and CVP water rights permits and on the exercise of other water rights. Any projection
of the outcome of SWRCB’s consideration at this time would be speculative. Therefore,
for the ARWRI No-Action Alternative, it is assumed that the CVP and SWP alone are
operated to satisfy the December 15, 1994 Bay-Delta accord water quality standards.

Central Valley Project Improvement Act (Public Law 102-575, Title 34)

The Central Valley Project Improvement Act (CVPIA), signed into law on October 30,
1992, mandates various changes in the management and operation of the CVP,
particularly for protecting, restoring, and enhancing fish and wildlife habitat.The
following major areas of change are addressed by the act:

¯ Annual dedication of 800,000 acre-feet (af) of CVP yield to fish and wildlife;

¯ Tiered water pricing applicable to new and renewed contracts;

Water transfer provisions, including sale of water to users outside the CVP service
area;
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¯ Special efforts to restore anadromous fish populations by 2002;

¯ Restoration Fund financed by water and power users for habitat restoration and
improvement and for water and land acquisitions;

¯ Moratorium on new long-term water service contracts until fish and wildlife goals
are achieved;

¯ Moratorium on contract renewals until a programmatic EIS is completed;

¯ Specific measures to improve fishery conditions;

¯ Firm water supplies for Central Valley wildlife refuges;

¯ Development of a plan to increase CVP yield.

Specific requirements of the CVPIA that relate to this investigation and impact water
availability include the following.

Annual dedication of 800,000 af of CVP yield to benefit fish and wildlife resources.

The CVPIA requires that 800,000 af of CVP yield be dedicated and managed, annually,
for the primary purpose of implementing the fish, wildlife, and habitat restoration
purposes and measures authorized by the CVPIA (P.L. 102-575, Section 3406 b[2]).
Reclamation and the Service are developing a plan to fulfill this requirement. The plan,
which is expected to be completed by early 1996, may reduce the CVP yield available
for delivery to water service contractors in the study area.

Formulation and implementation of an Anadromous Fish Restoration Program.

The CVPIA requires the Secretary of the Interior to develop and implement "a program
which makes all reasonable efforts to ensure that, by the year 2002, natural production
of anadromous fish in Central Valley rivers and streams will be sustainable, on a long-
term basis, at levels not less than twice the average levels attained during the period of
1967-1991" (Section 3406[b][1]). To meet this requirement, the Service has prepared a
draft Working Paper on Restoration Needs, Habitat Restoration Actions to Double Natural
Production of Anadromous Fish in the Central Valley of California. One aspect of this plan
specifies instream flow requirements needed to achieve doubling of fish populations. A
draft Anadromous Fish Restoration Program plan, which prioritizes actions (based on
benefits, costs, and feasibility of restoration actions) and determine what interested
parties and agencies consider reasonable efforts, was released in December 1995. The
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plan if implemented, may result in changes in water supply availability to the study
area.

American River Watershed Project (ARWP)

The COE and its local cost-sharing partner, the Sacramento Area Flood Control Agency
(SAFCA), have completed a draft supplemental information report and EIS that
assesses the flooding risk to Sacramento from the American River and presents three
candidate plans to reduce that risk. The State Reclamation Board and SAFCA voted in
October and November 1995, as the preferred flood protection plan, a flood detention
dam on the North Fork of the American River. This plan has features in common with
one of the alternatives proposed in this report (Auburn Dam). The other two candidate
plans involve operational changes at Folsom Dam that would affect the availability of
firm water supply to the study area.

ARWRI/ARWP Bridging Summary

DWR has offered to prepare a bridging summary to coordinate and integrate the results
of the ARWRI with the results of the COE’s American River Watershed Investigation
(ARWI). This summary will be produced subsequent to the production of the ARWRI
and COE EISs, with a final document scheduled to be completed in June 1996.

PCWA Pumping Plant Replacement

Prior to the beginning of construction on the Auburn Dam, PCWA had a 50 cfs
permanent pump station next to the American River that pumped water up to the
Auburn Tunnel. The permanent pumping facilities were removed as specified in
Reclamation’s 1972 land purchase contract. Since the removal of the permanent pump
station, PCWA has been using a temporary pump station located on the right bank of
the river upstream from the entrance to the diversion tunnel. Because the temporary
pump station is located in the floodplain, Reclamation must remove the pumps each
winter and re-install them for pumping in the summer. The existing outlet pipeline,
from the pump station to the point where it goes up the canyon wall to the Auburn
Tunnel portal, is also located in the floodplain and therefore must be removed each
winter to prevent damage.

A permanent PCWA pump station and pipeline to the Auburn Tunnel portal is in the
conceptual planning stage by Reclamation in association with the restoration and
management study of the Auburn Dam site.
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Fairbairn Water Treatment Plant Environmental Impact Report

In 1988 the City of Sacramento released an EIR for the Fairbairn WTP expansion. The
report discussed the impacts of withdrawing water from the American River for M&I
use. The report met with opposition by some segments of the community because it
assumed increased diversions from the American River at the Fairbairn WTP. In
September 1995, the city released the Sacramento River Water Treatment Plant Expansion
Design Development Report, which superseded the Fairbairn WTP EIR. The new report
explores the Fairbairn/American River option along with six alternatives for procuring
water by the City of Sacramento, including diversions from the American and
Sacramento Rivers. The information from this report is being used by the Sacramento
Area Water Forum (Forum) in its consideration of options for water management in the
Sacramento area.

City of Sacramento Conjunctive Use Plan

The City of Sacramento recently developed a conjunctive-use plan based on evaluation
of a number of options for conjunctive use of Sacramento’s surface water and ground-
water supplies. The related study addresses the safe yield of the ground-water basin
and the amount of water that could be withdrawn without causing migration of poor-
quality water into areas of good-quality water. The plan’s conclusions are incorporated
into the alternatives considered by the ARWRI.

Sacramento Area Water Forum (Forum)

The Forum is comprised of representatives from 46 business groups, environmental
interests, agriculturists, citizens groups, local government, and water interests in
Sacramento, E1 Dorado, and Placer Counties. The mission of this interest-based
bargaining process is as follows: "through community participation, formulate a plan
for the region which will provide an adequate, safe and reliable water supply in an
environmentally sound and cost effective manner. The plan shall provide for the
efficient management of available surface water, ground water, reclaimed water
resources, and water conservation to meet the region’s water needs through the year
2030 and protect our environment." The Forum is on schedule to develop this plan by
mid-1996.

South San Joaquin Irrigation District

South San Joaquin Irrigation District (SSJID) is developing a project that would supply
M&I water to Tracy, Manteca, and Lathrop. The water would be developed from
irrigation and operational improvements within the district. The water would be
diverted from the Stanislaus River under the SSJID water right. The water for this
project could be one source of water to meet the 50,000 af transfer considered in the
ARWRI. The project must undertake site specific environmental review before
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development and approval. In addition, there may be changes in SSJID’s water rights
to cover a change in the place of use.

El Dorado County Petition for FERC Project 184 Storage Water

Certain state water rights filings are reserved for the purpose of meeting the reasonable
needs of the area of origin. E1 Dorado County has applied for 17,000 af per year for
diversion from Folsom Reservoir or upstream on the South Fork of the American River
for meeting the reasonable needs of the county. Hearings before the SWRCB were
concluded in October 1995, and a SWRCB decision is expected in mid-1996.

ACTIONS RESULTING FROM THE ARWRI PLANNING REPORT

This report provides the details of the ARWRI planning process used to develop the
plan alternatives which will be carried forth into the NEPA/CEQA environmental
review process. The EIR/EIS is programmatic level environmental documentation for
the two alternatives. The purpose of the programmatic study is to evaluate the impacts
of implementing a regional water supply plan as a whole.

At the conclusion of the programmatic EIR/EIS, mitigation measures will be developed
consistent with a programmatic document. Local agencies considering construction of
specific components can use the information developed in the EIR/EIS to help
determine which types of enhanced or additional mitigation measures would be
necessary.

In addition to programmatic environmental documentation, state and local agencies
seeking approval to build ARWRI project components would be required to complete
an initial study that may result in a negative declaration. If an initial study does not
result in a negative declaration, preparation of an EIR would be required. Although it
is not envisioned that there would be any federal participation in the construction of
any of the water supply components, construction of any project components by federal
agencies would require an Environmental Assessment (EA) resulting in a Finding of No
Significant Impact (FONSI), or a site-specific EIS would be required.
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SECTION 2
SETTING

This section describes the physical characteristics of the ARWRI study area.

NATURAL ENVIRONMENT

The ARWRI study area encompasses approximately 3,350 square miles and is
composed of portions of five counties: E1 Dorado (980 square miles), Placer (430 square
miles), Sacramento (820 square miles), San Joaquin (980 square miles), and Sutter (140
square miles). The study area lies primarily in the Central Valley, with portions in
Placer and E1 Dorado Counties extending into the Sierra Nevada foothills.

The elevation in the study area varies greatly from approximately 6,000 feet above sea
level at the headwaters of the tributaries to about 15 feet below sea level near the
confluence of the Sacramento and San Joaquin Rivers. The climate in the study area has
cool to cold wet winters and hot, dry summers. Temperature decreases with elevation,
resulting in valley temperatures that are high in summer and mild in winter, and
mountain temperatures that are moderate in summer and cool in winter. Precipitation
ranges from 11 to 20 inches on the valley floor to approximately 70 inches in the
mountains. Snow falls at the higher elevations and is the predominant form of
precipitation.

Land use in the area includes approximately 587,000 acres of irrigated uses, major urban
centers in Sacramento and Stockton, and substantial industrial and residential uses.
The 1990 population of the study area is approximately 1.7 million.

WATER RESOURCES=

Surface water flow enters the ARWRI study area primarily from the American, Bear,
Feather, Sacramento, Cosumnes, Mokelumne, Calaveras, and Stanislaus Rivers.
Streamflows in the study area vary throughout the year with flows highest in winter=

and spring, and lowest in late summer and fall. Flows peak in spring and in general
depend on the basin snowmelt.

Surface Water

Major river systems and reservoirs in the study area are described below and illustrated
in Figure 2-1.

Feather and Bear Rivers

The Feather River, with a drainage area of 3,607 square miles, is the largest tributary of
the Sacramento River below Shasta Dam. It flows into the Sacramento River near
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Verona, contributing on average 5,844,000 af per year (af/yr). Flows on the Feather
River are regulated at Oroville Reservoir, part of the SWP, north of the study area.

The Bear River is a tributary of the Feather and defines the northernmost boundary of
the ARWRI study area. Bear River flows are regulated at Camp Far West Reservoir
which is operated by the South Sutter Water District.

American River

The American River originates in the Sierra Nevada, progressing generally from east to
west down through the foothills and into the Sacramento Valley, ultimately reaching
the Sacramento River. The upper watershed of the American River consists of the
north, middle, and south forks. The main stem or Lower American River, begins near
Folsom, at the confluence of the north and south forks, and meanders along the valley
floor until it reaches the Sacramento River.

The American River drains approximately 1,895 square miles and ranges in elevation
from 23 to more than 10,000 feet. Average annual precipitation over the watershed
ranges from 16 to 20 inches on the valley floor to 58 inches at the headwaters.
Approximately 40 percent of the American River flow results from snowmelt. The
American River is a major tributary to the Sacramento River, contributing
approximately 15 percent of the total flow, or an average of approximately 2.6 million af
as it enters the Sacramento River.

There are 13 major reservoirs in the drainage, with total storage capacity of 1.9 million
af. Folsom Dam was authorized for construction by P.L. 81-356 for the purposes of
improving navigation, regulating flows in the Sacramento and San Joaquin Rivers,
controlling floods, providing for storage and delivery of water, and power generation.
The act directs the Secretary of the Interior to operate Folsom Dam as a coordinated and
integrated part of the CVP. Folsom Dam was completed in 1956 and is located
approximately 30 miles upstream from the confluence with the Sacramento River.
Folsom Reservoir, formed by the dam, is the largest reservoir in the American River
basin with a storage of 974,000 af. Consistent with the requirements in the
authorization legislation, Reclamation operates Folsom Dam and Lake not only for
flood control and to meet water contract obligations but also to satisfy instream flow
needs in the Lower American River and to meet Delta water quality objectives and
recreational requirements.

Lower Sacramento River

The Sacramento River begins in the northern portion of the state and flows south by the
City of Sacramento and into the Delta. Sacramento River flows are regulated north of
the study area at Shasta Reservoir, operated by Reclamation as a part of the CVP. The
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drainage area of the Sacramento River upstream of Sacramento is approximately 23,500
square miles.

Cosumnes River

The headwaters for the Cosumnes River are in the Iron Mountain ridges in the Sierra
Nevada. The river flows southwesterly through El Dorado, Amador, and Sacramento
Counties before joining the Mokelumne River near the town of Walnut Grove. The
upper watershed consists of the south, middle, and north forks. The drainage area of
the Cosumnes River is approximately 536 square miles above the U.S. Geological
Survey (USGS) gage station at Michigan Bar.

Mokelumne River

The Mokelumne River originates in the Sierra Nevada and runs southwesterly until it
flows into the San Joaquin River near Isleton. Mokelumne River flows are regulated
east of the study area at Pardee and Camanche Reservoirs, operated by the EBMUD.
The drainage area of the Mokelumne River is approximately 661 square miles up to the
USGS gage station located at Woodbridge.

Calaveras River

The Calaveras River begins in the foothills on the western slopes of the Sierra Nevada.
The upper watershed is made up of the north and south forks, which combine to form
the main stem. The main stem runs southwesterly until it flows into the San Joaquin
River near the city of Stockton. Calaveras River flows are regulated east of the study
area at New Hogan Reservoir, which is operated by COE.

The river drains approximately 363 square miles. The drainage area is almost entirely
below the average snow level and thus receives runoff primarily as rainfall.
Approximately 93 percent of the runoff occurs between November and April.

Stanislaus River

The Stanislaus River originates in the Sierra Nevada and progresses generally from east
to west down through the foothills and into the San Joaquin Valley, where it joins the
San Joaquin River. The upper watershed of the Stanislaus River consists of the north,
middle, and south forks.

The drainage area of the Stanislaus River is approximately 1,075 square miles. New
Melones Reservoir, which is operated by Reclamation as part of the CVP, is the largest
reservoir on the Stanislaus River, with a gross storage capacity of 2.4 million af. Tulloch
Reservoir, which regulates water releases from New Melones Dam, is situated
downstream of the dam and has a gross storage capacity of 68,400 af. Goodwin Dam,
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further downstream, regulates releases from Tulloch Reservoir and diverts water for
power and irrigation to SSJID and Oakdale Irrigation District (OID) and the Farmington
Canal, which extends to Central San Joaquin Water Conservation District (CSJWCD)
and Stockton East Water District (SEWD).

San Joaquin River

The 250-mile long San Joaquin Valley comprises the southern half of the Central Valley.
The San Joaquin Valley is bounded on the west by the Coast Ranges and on the east by
the Sierra Nevada. The San Joaquin River drains to the west from the Sierra Nevada
before turning sharply north at the center of the valley floor, and continues north
through the valley until it reaches the Sacramento-San Joaquin Delta. The major
eastside tributaries south of the Delta are the Stanislaus, Tuolumne, and Merced Rivers.

Precipitation in the San Joaquin River basin varies from about 10 inches on the valley
floor to 60 inches near the headwaters. Snowmelt runoff is the major source of water to
the upper San Joaquin River and the larger eastside tributaries. San Joaquin River flows
are regulated south of the study area at Millerton Lake, operated by Reclamation as a
part of the CVP. The Tuolumne, Merced, and other eastside tributaries with the
exception of the Stanislaus River are regulated at non-CVP facilities.

Sacramento-San Joaquin Delta

The Sacramento-San Joaquin Delta (Delta) lies at the confluence of the Sacramento and
San Joaquin Rivers. The Delta can be described as a triangle-shaped region with the
Sacramento River entering at the northern corner, the San Joaquin River entering at the
southern corner, and the combined flows discharging to Suisun Bay at the western
corner. The Delta covers an area of 1,150 square miles in parts of six counties: Alameda,
Contra Costa, Sacramento, San Joaquin, Solano, and Yolo.

The largest contributor to flow in the Delta is the Sacramento River, accounting for
approximately 62 percent of annual average flows. The San Joaquin River is second,
contributing 15 percent of the flows. The remaining contributors of the flows are the
Yolo Bypass (14 percent), eastside streams (5 percent), and Delta precipitation (4
percent).

Water Quality

The main river systems in the study area include: Sacramento, Feather, American,
Mokelumne, Calaveras, and Stanislaus. Surface water quality is a function of the mass
balance of water quality from tributary streams, diversions, agricultural return flows,
subsurface drainage flows, permitted discharges from M&I sources, and urban runoff.
The Sacramento River, below Shasta Reservoir to its confluence with the American
River, experiences variable water quality conditions largely influenced by flow
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conditions, temperature, agricultural runoff, and mine drainage from the Iron Mountain
area. From the confluence with the American River to the Delta, water quality varies
due to urban runoff, the amount of flow from the American River, and agricultural
runoff.

The Feather River experiences variable water quality conditions from Lake Oroville to
its confluence with the Sacramento River. Conditions generally degrade downstream
as a result of agricultural drainage, particularly from the Sutter Bypass.

The quality of water in the American River is high from the river’s headwaters to its
confluence with the Sacramento River.

Water in the Mokelurnne River above Pardee Reservoir is of very high quality and
experiences degradation downstream of Pardee Reservoir as a result of reduced flow,
mine drainage, and agricultural runoff.

Water quality in the Calaveras River below New Hogan Reservoir is of variable quality
and is affected by agricultural drainage and low flows.

The quality of water in the Stanislaus River is generally good near New Melones
Reservoir and declines downstream to the confluence with the San Joaquin River as a
result of high concentrations of agricultural runoff and reduced flow.

Ground Water

The ARWRI study area is located in the Sierra Nevada and Central Valley geomorphic
provinces. The portion of the Sierra Nevada province within the study area consists of
mainly igneous metamorphic rocks, which have limited local ground-water resources,
whereas the Central Valley province is underlain by an extensive aquifer system. The
Central Valley ground-water basin encompasses approximately 19,000 square miles.
The ARWRI study area covers approximately 15 percent of this area in the southeastern
part of the Sacramento Valley.

The useable aquifer increases in thickness from east to west from less than 50 feet near
the foothills to approximately 1,500 feet along the western boundary. The useable
aquifer consists of permeable sedimentary deposits that contain fresh water. Saline
water exists below the fresh water in both permeable and impermeable sedimentary
deposits.

In the ARWRI study area, DWR identified three different ground-water basins (1980).
The northern basin, which includes portions of Sutter and western Placer Counties, is
part of the Sacramento Valley ground-water basin. The Sacramento County ground-
water basin extends south from the Sacramento/Placer/Sutter County line in the north
to the Sacramento-San Joaquin County line in the south. The third basin is the Eastern
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San Joaquin County ground-water basin, which includes the portion of San Joaquin
County east of the San Joaquin River. All three basins are hydraulically continuous
with one another.

The ground-water basins are recharged from several sources, including deep
percolation of applied water and rainfall, seepage from streams and unlined canals, and
boundary inflow from areas adjacent to the basin. The Bear, Feather, Sacramento,
American, and Cosumnes Rivers provide much of the stream recharge to the
Sacramento Valley and Sacramento County ground-water basins. The Mokelumne,
Calaveras, Stanislaus, and San Joaquin Rivers provide much of the stream recharge to
the eastern San Joaquin County ground-water basin.

Ground-water discharges include losses to streams, boundary outflow, evaporation of
shallow ground water, and pumping. Ground-water pumping is the most significant
ground-water discharge in the ARWRI study area.

Ground-water quality in most of the ARWRI study area is generally good and does not
require treatment to meet drinking water standards. There are some areas with
elevated levels of salinity, iron, and manganese that require treatment, and others have
been contaminated by industrial uses.

EXISTING WATER USES

Throughout the ARWRI study area, water is used primarily to meet urban and
agricultural needs. Each county in the study area has slightly different needs, and over
the last 20 years, agricultural acreage has decreased steadily, while the size of urban
areas has increased.

A summary of 1990 projected demands water use is presented in Tables 2-1 and 2-2.
The 1990 population and irrigated acres of crop are summarized in Table 2-1. M&I
demand and agricultural demand are summarized by county in Table 2-2. These
demands represent water demands normalized for the year 1990. DWR’s demand
projections from Bulletin 160-93 are the basis of these water use estimates.The
following is a description of each county and their existing water use approach.

El Dorado County

E1 Dorado County, situated outside the valley ground-water basin, experiences
reliability issues substantially different from its neighboring counties.    The
predominance of M&I use coupled with the variability of its surface water supplies
makes the county relatively vulnerable to periodic water shortages. Increasing
populations, without displacement of irrigated agricultural land, creates significantly
increasing total water demands.
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Table 2-1"
1990 Population and Irrigated Crop Acreages

for the ARWRI Study Area

County 1990 Population Irrigated 1990 Acres

E1 Dorado 98,034 6,200
Placer 145,700 50,500
Sacramento 1,045,760 97,500
San Joaquin 434,984 372,700
Sutter 2,950 60,300

Total 1,693,068 587,200

Table 2-2
1990 Agricultural and M&I Water Demands for the

ARWRI Study Area (Acre-Feet per Year)

Total
County Agricultural M&I Demand Other~ Demand

Demand

E1 Dorado 19,200 22,100 4,800 46,100
Placer 248,100 53,100 45,100 346,300
Sacramento 358,700 382,800 741,500
San Joaquin 1,106,500 111,500 1,218,000
Sutter 314,900 900 315,800

Total 2,047,400 570,400 49,900 2,667,700

Notes:

a Table 2-2 reflects 1990 normalized demands based on DWR projected demand estimates.
b Canal losses in Placer and E1 Dorado Counties.
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For several years, E1 Dorado County has had aggressive water conservation programs
in place for both M&I and agriculture. The water needs of E1 Dorado County are
comparatively small to the total basin water supply needs. The surface water service
areas include the communities of E1 Dorado Hills, Cameron Park, Placerville, and
numerous smaller communities.

Sutter County

Agriculture is the largest water user in the portion of Sutter County in the ARWRI
study area. DWR 1990 estimates that about 75% of this water was used to grow rice.
Several small urban areas are located in Sutter County, including Nicolaus, Verona, and
Pleasant Grove.

Placer County

This portion of western Placer County located in the central valley has both urban and
agricultural water use, and uses both ground water and surface water. Rice and pasture
are the primary crops in this portion of the central valley. In the foothills east of the
central valley, only surface water is available to meet urban and agricultural demands.
Orchards are common in this area.

Roseville is the largest urban area in Placer County. Other smaller urban areas include
Lincoln, Rocklin, Loomis, Auburn, and Newcastle.

Sacramento County

Sacramento County includes the largest urban areas in the ARWRI study area,
comprised of the City of Sacramento and surrounding unincorporated urban areas,
which extend along the American River east to the city of Folsom.

Urban developments have taken most of the land and water north of the American
River. Water supply is a mixture of ground water and surface water but most supplies
come from the American River for the north county area.

South of the American River, land and water is devoted primarily to agriculture with
some urban uses. Ground water is the only source of water supply in much of southern
Sacramento County.

San Joaquin County

In contrast to water use in Sacramento County, San Joaquin County’s agricultural areas
use much more water than the urban areas. The primary urban areas in the county are
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the cities of Stockton, Lodi, and Manteca. Much of the remaining area in the county
supports a wide range of field crops, grains, vines, and orchards.

RESOURCE CONSTRAINTS AND OPPORTUNITIES

This section describes significant issues associated with the availability of water
supplies in the ARWRI study area. Ground-water resources, surface water resources,
and conservation opportunities are discussed.

Ground Water

Ground-water conditions vary throughout the ARWRI study area. The Sutter, western
Placer, Sacramento, and San Joaquin Counties’ portion of the study area overlie
substantial ground-water basins with total storage capacity many times greater than
annual pumped volumes. However, available data indicate that long-term average
ground-water pumping has exceeded ground-water recharge over the last 50 years, and
probably longer although recharge has exceeded pumping in a few wet years.

Ground-water elevations generally declined throughout the ARWRI study area as more
water is used than replaced. Ground-water surface elevations have dropped by more
than 100 feet from historical conditions in portions of Placer, Sacramento, and San
Joaquin Counties. These declines are projected to continue in the absence of additional
water supplies, demand reduction, or some combination of the two. In portions of the
ARWRI study area, the resulting decline would be sufficient to degrade, and possibly
destroy, ground-water resources. Water quality likely will be degraded from existing
conditions because of increased lateral and vertical ground-water movement, causing
poorer quality water migration into the areas with decreased water levels.

Present and future operations of various high-tech industries have special chemical
quality needs for their water supply. Surface water, which they presently use, meets
these needs. However, if their supply is converted to ground water to meet dry year
demands, additional treatment to remove dissolved solids may be necessary.

The ground-water decline in San Joaquin County has experienced a significant
degradation of ground-water quality in the Stockton area. Over the past 40 years,
ground-water pumpers in the Stockton area have encountered waters high in total
dissolved solids (salinity), resulting in the abandonment of numerous wells. Available
data are inadequate to support definitive conclusions regarding the source, rate, or
extent of the salinity movement or occurrences. It appears likely, however, that the
increase in salinity has been the result of ground-water pumping in excess of natural
recharge in eastern San Joaquin County. In this region, if ground-water pumping
continues then ground-water levels are expected to decline by 10 to 20 feet in the future.
Although this decline is small in relation to the volume of ground water that would be
pumped in the future, it may allow poor-quality saline waters into the San Joaquin
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Table 2-3
American River Water Rights
Annual Quantities in acre-feet

Name Water Right CVP Contract Total

Placer CVP 117,000
PCWA Middle Fork Project

Roseville 30,000
Granite Bay 25,000
PCWA 65,000

Total for PCWA 237,000
Foresthill PUD 2,800 2,800
North Area Water Rights

San Juan Water District 33,000
City of Folsom 22,000
Folsom Prison 4,000

Total for North Area 59,000
San Juan Water District

Orangevale Water Company 7,500
City of Folsom 700
San Juan Water District 4,000

Total for San Juan WD 12,200
E1 Dorado Irrigation District (EID)

PG&E forebay 15,100"
El Dorado Hills 7,550
Weber Creek 1,220
EID & EDCWA 4,300

Total for EID 28,170
Lotus Coloma 3,000 3,000
GDPUD Stumpy Meadows 20,000 20,000
Folsom South Canal

Southern CA Water Company 10,000
SMUD 15,000 60,000
CA Dept. of Parks and 5,000
Recreation

Total for Folsom South Canal 90,000
CVP XXX
Roseville 32,000 32,000
City of Sacramento 230,000 230,000
Carmichael 32,600
East Bay Municipal Utility District 150,000 150,000b
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County ground-water system. If this continues, the salinity could ruin more ground-
water resources.

Individual ground-water contamination sites reduce ground-water production
potential. Eight sites have been identified in Sacramento County alone, including three
Federal military sites (McClellan and Mather Air Force Bases, and the Sacramento
Army Depot), one defense contractor (Aerojet General Corporation), the Pacific Gas &
Electric company yard, the Southern Pacific Transport Company yard, the Union Pacific
Railroad yard, and Keifer Landfill. Although monitoring and remediation plans are
being developed for these sites, these and other ground-water contamination sites
throughout the ARWRI study area pose a potential threat to ground water as a
resource.

Surface Water

Portions of the ARWRI study area use surface water resources through various federal
water service contracts and nonfederal water rights. Ongoing water resource
management initiatives, such as the CVPIA and Bay-Delta proceedings, discussed in
Section 1, could reduce the availability of supply from these sources in the future.

Table 2-4 provides a summary of the annual quantities of water available with either
water rights or CVP contracts from the American River. This table only identifies
contracts or ~water rights and does not address the physical system required to divert
and treat the surface water. Many water agencies currently have water rights and/or
contracts that they are unable to use because of capacity limitations in the system.

Conservation

A carefully planned and implemented long-term conservation program can reduce
water consumption significantly. Conservation will help meet present and future water
demands and can postpone or possibly downsize capital improvement facilities such as
water storage reservoirs, water transmission lines, and water treatment plants. Water
conservation measures in this study were evaluated on a county-wide basis. Using data
from DWR, an estimate of water savings for conservation measures was developed.

The menu of available urban water conservation measures is long, containing dozens of
measures. A reasonable place to start is with the comprehensive list of 16 Best
Management Practices (BMPs) compiled by the California Urban Water Conservation
Coalition in 1991. The basis for the water savings estimates is the Memorandum of
Understanding (MOU) supporting implementation of the Practices dated September,
1991. The following are descriptions of the 16 BMPs identified in the MOU which could
be a part of a future water conservation effort.
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Table 2-3 (continued)
American River Water Rights
Annual Quantities in acre-feet

Name Water Right CVP Contract Total

New Contracts (PL 101-514)
E1 Dorado County 15,000
Sacramento County 22,000
City of Folsom 13,000

Total for PL 101-514 50,000"
E1 Dorado County Water Agency 17,000d
San Joaquin County (Application

29657) 160,000d
County of Sacramento 160,000d

Supplies~
Average Annual American River

Runoff 2,681,000
Average Dry Year Runoff 1,730,000
Minimum Year 457,000

Notes:

a PG&E contract based on pre-1914 rights.
b Water has never been delivered.
c Proposed new CVP contract s.
d Proposed new water right.

* Developed from PROSIM input file INF_20g.NA1, 2020 level of development. Average annual runoff based on
the average of 1922-1992. Dry year based on 1928-1934. Minimum year is 1977.
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1. Residential Water Audits. This measure focuses on existing residents in an effort to
reduce indoor and outdoor water use, especially during peak use periods. The top 25
percent of single-family and multifamily home water users (on gallons per account per
day basis) are offered a free audit that includes indoor water conservation measures
and development of an irrigation schedule. The audit would need to be repeated every
three years to maintain savings.

2a. Enforce New Plumbing Code. The new ultra low flush toilet (1.6 gallons per flush
(gpf)) is mandated in all new residential construction since January 1, 1994. The Federal
Energy Policy Act of 1992 prohibits manufacture of non-ultra low flush toilets. Low
flow showerheads are also required. The measure would involve coordinating
implementation with local building inspection departments, publicizing new codes
with builders when they apply for water service, and making periodic random
inspections of homes under construction to verify installation. As a general residential
conservation tool, this measure is estimated to save 16 gallons per person per day (gcd)
for the toilets and 7 gcd for low flow showerheads compared to older homes which
would not have the ultra low flush toilets (ULF) or low flow showerheads.

2b. Prohibit Sales on Non-Water Saving Toilets. The Energy Policy Act of 1992 also
applies to remodeling and replacement of toilets. The combined remodeling and
replacement rate is estimated to be 2.5 percent per year. Therefore in 40 years nearly all
old toilets will be replaced with ULFs saving 16 gcd.

2c. Plumbing Retrofit. Retrofit kits containing low flow showerheads and toilet tank
retrofit devices would be distributed to all homes. Installation rates of 75 percent and
savings of about 7.2 gcd are achievable.

3. Distribution Water Audits, Leak Detection and Repair. This supply side
conservation measure provides for a water distribution system audit to be conducted
every three years to reduce UAW. UAW could be reduced to 10 percent or less when
this measure is properly implemented. Leak detection and repair would be performed
if cost-effective. Repairs would be completed by existing work crews. Because data on
unaccounted for water is not available on a county-wide basis, this measure was
assumed to be not applicable in the study area.

4. Metering. This BMP specifies that meters be required on all connections, with billing
by volume of use, to help curb average and, especially, peak overuse. Meters would be
installed by customers at the time of construction of new connections. This measure
could be applied throughout Sacramento County and to the unmetered portions of San
Joaquin County.

5. Large Landscape Water Audits and Incentives. Audits to increase the irrigation
efficiency of landscapes containing more than three acres of turf would be conducted
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according to methods developed by DWR. Aimed at reducing peak use, the objective of
this measure is to give landscape managers the information necessary for them to
perform timely equipment maintenance and to water appropriately throughout the
year based on customized irrigation schedules.

6. Landscape Water Conservation Requirements. AB 325 requires that all cities and
counties adopt a landscape ordinance requiring low water using plants and efficient
irrigation systems. This measure targets new multi-family residential, commercial,
public, and irrigation uses but not single family residential landscaping.

7. Public Information. Each water agency would create and staff a public information
program to promote water conservation. The program would include speaker bureaus,
media, advertising, bill inserts, and other promotional methods. Although little
published data to estimate the water savings from these types of programs exist, they
are viewed as necessary to connect all other programs together and are usually done as
an overall part of an aggressive conservation program.

8. School Education. Each water agency would provide educational materials and
instruction assistance on water conservation to school districts. Although no published
data estimating the water savings from these types of programs exist, they are viewed
as necessary to connect all other programs and are usually done as an overall part of an
aggressive conservation program.

9. Commercial and Industrial Conservation. The top 10 percent of water users in this
class would be contacted and offered a free interior and landscape audit and incentives
sufficient to achieve customer implementation of audit findings. Each agency could
either hire a full-time auditor to handle the work or contract out the work. This audit
would be repeated every five years to maintain the conservation level.

10. New Commercial and Industrial Water Use Review. New applications for
commercial/industrial water service would be reviewed and recommendations for
improving water use efficiency would be made during the building permit process.
This BMP specifies the use of conservation-oriented water rates rather than non-
conservation pricing.

11. Conservation Pricing. Charges for water could be based on uniform pricing,
inclining block rates, seasonal rates, excess use charges during peak demand periods,
marginal cost pricing, or lifeline rates. The inclining nature of rates would discourage
discretionary water uses, such as landscape irrigation.

12. Landscape Water Conservation for Single-Family Homes. Single family
homeowners would be provided with guidelines, incentives, and possibly an ordinance
requiring water conserving landscaping for new homes or at the time of re-landscaping.
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13. Water Waste Prohibition. This BMP specifies that each agency adopt and enforce
an ordinance prohibiting water waste (gutter flooding, non-recycling fountains, non-
recycling car washes, cooling system effluent, and self-regenerating water softeners).

14. Water Conservation Coordinator. An agency staff person would be designated as a
water conservation coordinator responsible for preparing a water conservation plan,
managing its implementation, and evaluating the results.

15. Financial Incentives. Financial incentives would be offered by each water agency
to their customers to achieve conservation.

16. Ultra Low Flush Toilet Replacement. Each agency would implement a toilet
replacement program offering $100.00 rebates to customers who replace their high-
water-use toilets with 1.6 gpf models.
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DEMANDS

2030 DEMAND PROJECTIONS

Water demand projections are needed to determine the quantity of water required to
serve the study area. DWR developed demand projections through 2030 for both urban
and agricultural uses in the ARWRI study area. These projections are documented in
Urban and Agricultural Water Demands in the American River Study Area (California
Department of Water Resources, 1993), included as Appendix H. These projections use
the same methodology as those prepared by DWR for its Bulletin 160-93 and are
adjusted to the boundaries of the ARWRI study area. These demand projections were
compared with General Plan estimates and were found to be consistent.

Projected Urban Demands

State Department of Finance (DOF) population information was used by DWR to
estimate the future water demands for the ARWRI Planning Report. Although DOF has
not yet developed its 2030 estimates, DWR used the DOF information and an assumed
growth rate to arrive at the 2030 population. An increase in population of
approximately 122 percent from 1990 base year was projected. This population figure
was compared with population projections in county general plans to determine
whether the ARWRI population was consistent with county projections. If population
is consistent, then the water demands are consistent. As discussed below, the most
current county planning documents have projected populations that are either
consistent or in excess of DOF and DWR projections. The DWR estimate of 2030 DOF
population was used in the ARWRI. Projected year 2030 population is summarized in
Table 3-1.

E1 Dorado County

The E1 Dorado County General Plan Update Draft EIR (December 1994) evaluated high-
growth and low-growth alternatives. The high-growth alternative (preferred project)
projected an annual growth rate of 2.85 percent from 1990-2015 and estimated a total
population of 250,014. The DOF projected a 2010 population of 220,800 assuming an
annual growth rate of 2.8 percent, slightly less than the county, until 2010.

Sacramento County

Population projections contained in Sacramento County General Plan Update
Subsequent Environmental Impact Report (Sacramento, 1993) utilized DOF and
Sacramento Area Council of Governments (SACOG) to estimate population for 2010.
SACOG uses DOF estimates in developing its projections and, therefore, the ARWRI
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Table 3-1
Population and Irrigated Crop Acreage Projections for the ARWRI Study Area

County Projected 2030 Projected Irrigated 2030
Population Acres

E1 Dorado 266,520 7,800
Placer 369,100 50,500
Sacramento 2,092,400 80,000
San Joaquin 1,001,500 365,400
Sutter 98,300 54,300

Total 3,827,820 558,000

program alternatives are consistent with the population projections in the county
general plan.

San Joaquin County

The San Joaquin County General Plan estimates that the county population will grow at
an average annual rate of 2.3 to 3.0 percent to the year 2010 (Economic and Planning
Systems Inc., 1991). The more conservative estimate of 2.3 percent per year is consistent
with estimates provided by DOF. By 2010, the county would have a population of
752,500 assuming an annual growth rate of 2.3 percent. The 3.0 percent assumes that
three new communities would be built-out by 2010, resulting in a total population of
864,200 residents. The ARWRI program alternatives are consistent with the population
estimates of the county’s 1990 general plan.

Placer County

Placer County’s General Plan Update contains population projections for 1990 to 2010
and for 2010 to 2040. The DOF population projections were used for the 2010 estimate,
while the county conducted its own analysis to estimate the 2040 population. In
estimating 2040 levels, Placer County assumed it will maintain the same share of
regional population and employment growth it is expected to experience in the 1990 to
2010 period. DOF projected a population increase from 172,796 in 1990 to 312,300 in
2010. Consequently, the ARWRI program alternatives are consistent with the general
plan population projections.
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Sutter County

Sutter County’s most recent general plan, dated December 1993, projects population
increases to 2010. The county uses the SACOG population estimates for future
population estimates. Because SACOG utilizes DOF data in developing its estimates,
Sutter County’s growth projections for the 2010 - 2030 period will be consistent with the
ARWRI population projections. Therefore, the ARWRI program alternatives are
consistent with the county general plan.

Demand Projections

Water demand projections were developed using the future population projections.
DWR assumed that urban water use per person would be reduced by approximately 10
percent from 1990 per capita water use. DWR’s estimate of a 10 percent demand
reduction is based on the implementation of specific BMPs. Projected urban water
demands for 2030 are summarized in Table 3-2.

Projected Agricultural Demands

DWR projects a reduction of approximately five percent in net irrigated crop acreage in
the study area, attributable primarily to the urban development projected to occur on
land currently used for agriculture. DWR also expects an increase in farm practice
irrigation efficiencies that will result in an overall decrease in the amount of water used
to irrigate. Together, these two factors are projected to result in a 12 percent reduction
in agricultural water demand in the study area. Projected irrigated crop acreage and
agricultural water demand are summarized in Tables 3-1 and 3-2, respectively.

Environmental Streamflow Demands

All alternatives assume certain specific minimum streamflow requirements. These
flows are assumed to be maintained with or without implementation of the proposed
alternatives. They are considered an environmental demand placed on the river
systems.

Assumed minimum flow criteria apply to rivers in the study area and to the Delta. The
American, Cosumnes, Mokelumne, and Calaveras Rivers flow directly through the
study area, whereas the Sacramento, Feather, and Stanislaus Rivers border the area. All
these watercourses would be affected by implementation of any of the project
alternatives. A summary of the asshmed regulatory criteria for all alternatives follows.

This study applies existing regulatory standards and does not speculate as to future
standards. A cumulative impact analysis was prepared in the EIR/EIS that addresses
potential new standards where appropriate.
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Table 3-2
Projected(Year 2030) Agricultural and M&I Water Demands for the ARWRI Study

Area (Acre-Feet per Year)"

1990 2000 2010 2020 2030
El Dorado

Ag Demand 19,200 19,300 19,800 20,000 20,000
M&I Demand 22,100 32,200 40,300 48,400 57,500

Other 4,800 5,100 5,300 7,100 7,800
Total 46,100 56,600 65,400 75,500 85,300

Placer
Ag Demand 248,100 237,900 228,200 228,200 228,200

M&I Demand 53,100 71,600 89,400 104,000 119,600
Other 45,100 45,100 45,100 45,100 45,100
Total 346,300 354,600 362,700 377,300 392,900

Sacramento
Ag Demand 358,700 326,000 301,600 281,600 281,600

M&I Demand 382,800 464,200 550,100 618,100 695,600
Total 741,500 790,200 851,700 899,700 977,200

San Joaquin
Ag Demand 1,106,500 1,067,400 1,013,900 1,011,200 1,011,200

M&I Demand 111,500 135,900 165,300 197,800 236,900
Total 1,218,000 1,203,300 1,179,200 1,209,000 1,248,100

Sutter
Ag Demand 314,900 294,800 264,000 253,300 253,300

M&I Demand 900 3,900 11,500 17,600 27,000
Total 315,800 298,700 275,500 270,900 280,300

Saline Mitigation 0 70,000 70,000 70,000 70,000

Total 2,667,700 2,773,400 2,804,500 2,902,400 3,053,800

Note:
Total 2030 water demand estimated in this ARWRI is 3,054 TAF per year. DWR’s demand report (DWR, 1993), listed a
total 2030 water demand of 3,006 TAF per year. The source of the differences is that 1) the ARWRI includes a 70 TAF
demand for saline mitigation and 2) the DWR study includes DAU 186 demands in Sacramento County of 12.5 TAF
which is outside of the ARWRI study area. Subtracting these two values, respectively, results in a ARWRI demand of
2,984 TAF and a DWR demand estimate of 2,993 TAF. The remaining 9 TAF is due to a difference of 2 TAF. in the M&I
estimates and 7 TAF in the agricultural demand estimates. These differences are within less than one-half of one percent
of the total demands in the ARWRI study area. These slight differences are due to 1) urban demand distribution, DWR
study indicates DAU total demands while the ARWRI is computed by subregions representing municipalities and water
districts, which is a smaller scale than DAU°s; and 2) agricultural differences are due to the different methodology used
to compute agricultural demands. The DWR study utilized an annual average ETAW (evapotranspiration of applied
water) value for each crop while this ARWRI, using the IGSM methodology, utilized monthly values for ET
(evapotranspiration), precipitation, and soil moisture to compute monthly agricultural demands, which was totaled for
an annual demand. While the two agricultural demand estimating methods are similar, they result in slightly different
values for agricultural demand for the same crop acreage. All data =s based on January 13, 1995 stabilized baseline model
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Sacramento-San Joaquin Delta

Delta flow and water quality requirements are based on the criteria developed in the
December 1994 Bay/Delta Accord and the 1993 National Marine Fisheries Service
Biological Opinion for Winter-Run Salmon. Assumptions from the biological opinion
pertain to Sacramento River temperature and operation of the Delta Cross CharLne]
gates only.

American River

Minimum streamflow requirements for the American River are based on two SWRCB
water rights decisions: D-893 and D-1400. D-893 established minimum flow in the
lower American River as 500 cubic feet per second (cfs) from September 15 to January 1
and 250 cfs for the rest of the year. D-1400 established minimum flow in the American
River from Nimbus Dam to the American River mouth, contingent on construction of
Auburn Dam, as 1,500 cfs from May 15 to October 14 and 1,250 cfs for the rest of the
year. Even though Auburn Dam has not been constructed, Reclamation operates the
American River using ah operational objective known as "Modified D-1400."
"Modified D-1400" is not an operational standard, but is a commitment by Reclamation
to operate the American River above D-893 standards when practical. Under this
operational objective, Folsom Dam is operated to meet similar flows as D-1400 when
hydrologic conditions are favorable. When hydrologic conditions are critical, Folsom
Dam is operated to meet flows similar to D-893. When hydrologic conditions are
between these conditions, a "modified D-1400" operational objective would have
Folsom Dam releasing flows between D-1400 and D-893. The No-Action Alternative
assumes conformance with the "modified D-1400" objectives using modeling
techniques to describe favorable and/or non-favorable conditions at Folsom.

Hodge Decision

In 1972, the Environmental Defense Fund filed suit against EBMUD to enjoin the district
from taking delivery of its CVP supply through the Folsom South’ Canal (FSC). The
organization argued that a diversion downstream of the American River’s confluence
with the Sacramento River would result in less harm to various public trusts while
meeting EBMUD’s municipal needs. In 1990, after protracted litigation, the Alameda
County Superior Court ordered a physical solution, commonly referred to as the Hodge
Decision, whereby EBMUD would be allowed to take delivery of water through the
Folsom South Canal only when American River flows are considered sufficient to
protect public trust values.

The Hodge Decision established the following minimum American River flows before
EBMUD takes its CVP entitlement from the FSC:
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¯ 1,750 cfs from July through October 14;
¯ 2,000 cfs from October 15 through February;
¯ 3,000 cfs from March through June.

Analyses do not include the EBMUD diversion from the American River, but the Hodge
solution is presented here for reference. The Hodge Decision was assumed to be a
minimum flow requirement for any additional diversions from the American River in
excess of existing diversions. This restriction was assumed not to apply to the city of
Sacramento or PCWA.

Sacramento River

Minimum streamflows for the Sacramento River below Keswick Dam are assumed
based on the 1993 Biological Opinion for Winter-Run Chinook Salmon at 3,250 cfs.
Sacramento River navigation control point flows are maintained at 4,000 cfs for all
months during all water year types.

Feather River

Minimum streamflows for the Feather River are based on an agreement between the
California Department of Fish and Game (DFG) and DWR (August 26, 1983). In normal
water years, the minimum flow requirement is 1,700 cfs from October through March
and 1,000 cfs from April through September. Lower minimum flows are allowed in dry
and critical water years. Additionally, the agreement does not allow for more than
2,500 cfs from October 15 through November 30. If the 2,500-cfs maximum flow is
surpassed, the river must be maintained at 2,500 cfs from the point of initial violation
through March.

Cosumnes River

The E1 Dorado Irrigation District (EID) has a water service contract with Reclamation
for 23,000 af/yr from Sly Park Creek. The contract requires that EID maintain a
minimum flow of 1 cfs for the fishery in Sly Park Creek below the dam when there is
inflow to the reservoir. A provision in the contract could increase the flow requirement
in Sly Park Creek to 5 cfs. In addition to Sly Park, EID has a pre-1914 water right at
Crawford Ditch on the north fork of the river for 5,562 af per year. As part of the
Crawford Ditch right, EID must maintain a minimum flow of 2 cfs when there is inflow
to the reservoir.
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Mokelumne River

The ARWRI assumes that instream flows on the Mokelumne River below Camanche
Reservoir are maintained at levels consistent with EBMUD’s proposed Lower
Mokelumne River Management Plan (Table 3-3).

These minimum flows are voluntarily satisfied by EBMUD to protect and enhance the
aquatic resource of the Mokelumne River. The Federal Energy Regulatory Commission
(FERC) recently reopened EBMUD’s licenses on the Mokelumne River to consider
increased instream flow requirements. FERC staff have recommended flows
substantially greater than those specified in EBMUD’s Lower Mokelumne River
Management Plan. EBMUD has proposed the flows specified in its Lower Mokelumne
River Management Plan to FERC. The minimum streamflows that would be established
on the Mokelumne River by the FERC process are uncertain at this time.

Calaveras River

Minimum flow criteria for the Calaveras River are based on a "’live stream" agreement
between SWRCB and the SEWD. Based on the agreement, SEWD must maintain a live
stream below New Hogan Dam whenever there is inflow into the reservoir.
Historically, this has averaged two cfs, but it has increased to an average of
approximately five cfs since the expansion of the SEWD treatment plant.

Stanislaus River

Water stored in New Melones Reservoir must be allocated to serve various uses along
the Stanislaus River and in the Delta. The current demands on the Stanislaus River are
as follows:

Diversion water rights (OID, SSJID, plus riparian/senior appropriations);

¯ Instream flow requirements;

¯ San Joaquin River at Vernalis water quality requirements;

¯ Bay/Delta Accord San Joaquin River at Vernalis flow requirements;

¯ Reclamation contract deliveries.
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Table 3-3
Mokelumne River Proposed Minimum Instream Flows

(cubic feet per second)

Camanche Reach Woodbridge

Dry Normal Wet Dry Normal Wet
January 100 200 200 50 100 100
February 100 200 200 50 100 100
March 100 200 200 50 100 100
April 100 100 100 20 150 b 150
May 100 100 100 20 400c 400
June 300 300 300 20 20 500
July 100 200 450a 20 20 20
August 100 200 200 20 20 20
September 100 100 100 20 20 20
October 100 200 300 20 100 200
November 100 200 300 100 300 300
December 100 200 300 100 300 300/100

Notes:

" 450 July 1 - July 15
200 July 15 - July 31

b 100 April 1 - April 15
150 April 16 - April 30

c 300 May 1 - May 15
400 May 16 - May 31

Reclamation has determined that insufficient water is available to meet all the above
requirements. To manage the available supply, a prioritized allocation process is used.
Water rights obligations have the highest priority. These obligations include deliveries
to Stanislaus River water rights holders, releases for instream flow requirements, and
releases for Vernalis water quality requirements in accordance with the New Melones
water rights decision (D-1422). After water rights obligations are met, the remaining
water will be available in some years in the form of available water in storage or unused
flood control releases. This remaining water is allocated to the other requirements
based on a variable allocation methodology.
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The water rights obligations on the Stanislaus River consist of diversion water rights
established under priority of appropriation and riparian use and those established
under D-1422. D-1422 granted diversion and storage rights to Reclamation on the
Stanislaus River at the site of New Melones Dam. As conditions to these rights, D-1422
obligated Reclamation to meet instream flow requirements on the Stanislaus River and
water quality requirements on the San Joaquin River at Vernalis.

All the water rights obligations on the Stanislaus River receive first priority in the
allocation process. No remaining water is allocated to other requirements until all
water rights obligations are satisfied.

Diversion Water Rights

The largest water rights along the Stanislaus River are held by SSJID and OID,
established under appropriation before 1914. The original quantity of these rights was
654,000 af/yr, as agreed on by Reclamation and SSJID/OID (October 1972). The
districts’ maximum diversion quantity was later revised in an agreement with
Reclamation in August 1988, resulting in a reduction in quantity in exchange for water
from New Melones Dam storage during drought conditions. The maximum diversion
is now a function of inflows to New Melones Reservoir and ranges up to 600,000 af/yr.

A smaller quantity of primarily riparian water rights also exist along the Stanislaus
River. The quantity of water rights downstream of Goodwin Dam is estimated to be
approximately 74,500 af (D-1422). All the diversion water rights along the Stanislaus
River have a high priority and are satisfied before other allocations are made.

Instream Flow Requirements

In recognizing the fish and wildlife purposes of Reclamation’s diversion right at New
Melones Dam, D-1422 established an instream flow requirement on the Stanislaus
River. D-1422 requires that Reclamation release 98,300 af of water per year for
maintenance of fish and wildlife on a release pattern to be specified by DFG. D-1422
acknowledged that the 98,300 af quantity may be revised at a later date based on further
study. Because this instream flow requirement is a condition of the water rights
decision, the full 98,300 af requirement is also given a high priority.

As a result of a seven year study by DFG and Reclamation, DFG has recommended that
the minimum flow conditions in the Stanislaus River be increased from 98,300 af/yr to
155,700 af/yr. To date, Reclamation has not agreed to this recommendation for long-
term operations but has agreed to attempt to meet these flow objectives when
hydrologic conditions permit.
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San Joaquin River at Vernalis Water Quality Requirements

¯ Water Quality Requirements Established Under D-1422

D-1422 established a water quality requirement at Vernalis of 500 parts per million
(ppm) total dissolved solids (TDS) concentration year round and a dissolved oxygen
(DO) concentration requirement in the Stanislaus River as specified in the Regional
Water Quality Control Board’s Interim Water Quality Control Plan. The decision states
that up to 70,000 af would be released from New Melones each year as required to meet
the Vernalis TDS standard and the instream DO requirement. The release pattern for
water quality is not preset because releases are dictated by water quality conditions.

¯ Water Quality Requirements Established Under the 1995 Bay/Delta Plan

The May 1995 Bay/Delta Plan established a Vernalis water quality requirement of 0.7
mmhos/cm EC (approximately 455 ppm TDS) from April through August, and 1.0
mmhos EC (approximately 650 ppm TDS) from September through March. This
requirement apparently supersedes the Vernalis water quality standard established in
D-1422. The Bay/Delta Plan does not specify an estimated quantity of water required
to meet the new standard, as was provided in Do1422. As indicated in D-1422, however,
the estimated 70,000-af release quantity required to meet water quality standards may
require revision if water quality standards or hydrologic conditions change. Because
water quality requirements were established under D-1422, they are given a high
priority, regardless of whether the D-1422 or Bay/Delta Accord numerical standards
are used.

Bay/Delta Plan Vernalis Flow Requirements

The May 1995 Bay/Delta Plan also establishes a streamflow requirement on the San
Joaquin River at Vernalis. Because no flow requirement existed at Vernalis before the
Bay/Delta Plan was prepared, no water was ever allocated for this purpose. Model
analysis shows that water may be available for release from New Melones Dam toward
meeting the Bay/Delta flow requirement. The maximum target quantity to be allocated
each year would depend on the ability of the system to meet minimum New Melones
storage criteria.

Reclamation Contract Deliveries
L

Both firm and interim Reclamation contracts exist along the Stanislaus River. Because
of lack of contractor facilities and recent drought conditions. 1995 is the only year
water has been delivered on these contracts. Model analysis shows that some water
may be available for contract deliveries. The maximum target quantity to be delivered
would depend on the ability of the system to meet minimum New Melones Dam
storage criteria.
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The CSJWCD has a water service contract for 49,000 af/yr with Reclamation for
Stanislaus River water. (It has been assumed that this water would be available to
CSJWCD only after the senior water rights, water quality, and streamflow requirements
discussed above are met.) CSJWCD and SEWD are parties to interim water service
contracts with Reclamation totaling 106,000 af/yr. No deliveries under these contracts
have been assumed.

Trinity River

Minimum flow requirements for the Trinity River below Lewiston Dam are based on
the May 1991 agreement between Reclamation and the Service, which sets flows at
340,000 af/yr for all year types. Additional releases are proposed by the Service but
have not been assumed for this study.

ARWRI Needs Assessment

In 1992, Reclamation initiated the first phase of the investigation to assess water-related
needs for the study area. This investigation resulted in a 1994 draft report Water-Related
Needs Assessment, American River Water Resources Investigation. The final report is
located in Appendix H. Findings in the report were based upon a computer model that
was developed to evaluate surface water and ground-water supplies throughout the
study area.

The report identified projected water demands for the study area and the availability of
supplies to meet these demands through 2030 (California Department of Water
Resources, 1993). The conclusion of the report was that demand exceeded supplies,
based upon a conservative list of assumptions, and that new sources of water supply or
demand reduction or both would be needed before the end of the planning period. This
conclusion was the basis for proceeding with the alternatives formulation process
described in this report.
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SECTION 4
ALTERNATIVES FORMULATION

This section describes the process used to identify and screen potential plan
components, assemble the remaining components into alternatives, evaluate and
compare the alternatives, and identify a short list of alternatives for further
consideration and environmental review.

An open, comprehensive planning process was used to identify the problems and issues
to be addressed, define screening criteria consistent with the planning objectives,
identify potential components, assemble the surviving components into alternatives,
and screen the alternatives to identify a short list of alternatives for further
consideration and environmental review.

PLANNING OBJECTIVES

Alternatives were formulated to ensure that adequate water is available in 2030 to meet
projected M&I and agricultural water demands in the study area while satisfying the
following objectives:

¯ Manage ground-water basins and surface water supplies to maintain beneficial uses
and to protect water quality;

¯ Provide water to meet projected (year 2030) water demands, including municipal
and industrial (M&I) and agricultural needs;

¯ Provide flows sufficient for water-oriented recreation;

¯ Sustain riverine and associated biological environment;

¯ Be consistent with ongoing activities addressing flood protection needs.

PROBLEMS AND ISSUES

The 1994 draft report Water Related Needs Assessment, American River Water Resources
Investigation, describes the conclusion that the future water demands of the ARWRI
study area would not be satisfied by currently available water supplies. Continued
reliance on ground-water pumping to satisfy projected demands in excess of available
surface water supplies would result in continued ground-water decline, degradation of
ground-water quality in certain areas, and loss, perhaps permanent, of parts of the
ground-water system. A detailed evaluation of the unmet future water demand was
completed through the development of a plan formulation baseline (PFB).
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Plan Formulation Baseline (PFB)

The PFB quantified the unmet future water demand of the ARWRI study area by
estimating the volume of supplemental water supply needed to maintain ground-water
storage at no less than actual 1990 conditions, given existing diversion capability, while
protecting groundwater quality.

The PFB was developed as follows:

Through computer modeling studies, hydrologic conditions were evaluated
assuming 2030 demands and surface water supply availability described in Section
3, Demand.~ Areas where ground-water volume would be depleted were identified.

¯ Through additional computer modeling studies, ground-water pumping in these
areas was partially replaced with water from an unspecified source until the total
ground-water storage under 1922-1991 historic hydrologic conditions and 2030
demands was not less than actual ground-water storage in 1990.

¯ Additional supplies required to mitigate ground-water quality degradation
(salinity) were estimated.

¯ The volume of unspecified source water required plus water quality mitigation
requirements was equal to the unmet future water demand for the study area.

The computer modeling studies are described in more detail in "ARWRI Technical
Memorandum No. 5, Baseline Conditions" (Montgomery Watson, 1994). Diversion
capacities assumed for the PFB are shown in Table 4-1.

Ground-Water Storage Objective

Ground-water conditions vary significantly throughout the study area. In northern
Sacramento County and western Placer County, groundwater pumping has been
increasing steadily over the past years. The ground-water storage capacity is relatively
limited in this area towards the eastern edge of the Central Valley ground-water basin.
Continued pumping in this area could ultimately result in degradation or loss of the
ground-water basin.

1 The assumptions regarding demands, instream flows, and diversion capacities used in the PFB are identical to those used to
develop the No-Action Alternative with one exception: the diversion capacity for PCWA from the American River at Auburn. For
the PFB, PCWA’s diversion capacity from the American River is assumed at 20,000 af/yr, the physical capacity of PCWA’s
temporary pumping plant at Auburn. For the No-Action Alternative, this capacity is assumed at 36,000 af/yr, the capacity of the
PCWA pumping plant that was removed by Reclamation in the 1970’s during construction of Auburn Dam, the assumption being
that without the ARWRI project, the preexisting diversion capacity at Auburn would be restored.
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Table 4-1
Summary of Diversions

Plan Formulation Baseline

River System Diversion Name Known Estimated PFB
Water Water Maximum

Entitlement Entitlement Diversion

American River Placer County Water Agency
PG&E Contract (Yuba River Div.) I00,000 100,000
PCWA Middle Fork Project
Roseville (A.F. Diversion) 30,000 30,000
San Juan (See SJWD Granite Bay) 25,000 25,000
PCWA (A.R. Diversion) 65,000 20,000

120,000 75,000

CVP Contract American River 117,000 0

Georgetown Divide Public Utility District
New Contract (CVP) 7,500 0

El Dorado Irrigation District
El Dorado Hills-Folsom Reservoir 7,600 4,000
New Contract (CVP) - Folsom Reservoir

Foresthill PUD 2,800 2,800

San Juan Water District
Fair Oaks Water District 15,000 15,000
Citrus Heights I.D. 17,000 17,000
Orangevale Water Company 7,500 7,500
City of Folsom 700 700
S.J. Water District (Sac. County. only) 4,000 4,000
Granite Bay (see PCWA: Placer County only) 25,000 ~

69,200 44,200

City of Roseville
PCWA Contract (see PCWA) 30,000 ~ °

CVP Contract 32,000 17,000
62,000                                   ~

Carmichael A.R Diversions 32,600 15,000

Folsom City and Folsom Prison 26,000 21,000

City of Sacramento 245,000 100,000

Arcade A.R. Diversion 25,000 0
(Contract with City of Sacramento: Included in
place of use of the City of Sacramento
Diversion)

California Park and Recreation 5,000
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Table 4-1 (continued)
Summary of Diversions

Plan Formulation Baseline

River System Diversion Name Known Estimated PFB
Water Water Maximum

Entitlement Entitlement Diversion

Folsom South Canal
EBMUD export from study area 150,000 0
Southern Calif. WC - Arden Cordova 10,000 10,000
O-H FSC Diversion 0 0
Sacramento Count FSC Diversion 0 0
Gait FSC Diversion 0 0
Clay FSC Diversion 0 0
SMUD FSC Diversion 75,000 30,000

235,000 40,000

Auburn Ravine South Sutter WD - Div. Auburn Ravine 15,000 15,000
PCWA - Diversions from Auburn Ravine (Part 12,239 12,239
of PG&E Contract)

Bear River Camp Far West ID N. Div. Dam 7,200 7,200
Camp Far West ID S. Div. Dam 5,800 5,800
SSWD - Conveyance Canal 100,000 100,000

Calaveras River SEWD Ag. Diversion 12,650 12,650
SEWD Water Treatment Plant 20,000 20,000
SEWD Ag. Diversion 48,000 48,000
SEWD Water Treatment Plant 17,000 17,000

97,650 97,650

SJC Conjunctive Use

Cosumnes River Ag. Div. to OH, Riparian 11,058 11,058
Rancho Murieta 3,900 3,900

3,900 11,058 14,958

Feather River Ripa ria n Diversion - Left Bank 11,000 11,000
Proposed Feather River WTP
PCWA - MFP 25,000 0
Roseville - MFP 20,000 0
Northridge - MFP 29,000 0

74,000 0

Sacramento River Pleasant Grove - Verona Mutual Water 20,438 20,438
Company
Riparian Diversion - Left Bank 1,260 1,260
Natomas Central Mutual Water Co.
Water Rights Settlement 98,200
CVP Contract 22,000

120,200
City of Sacramento - Municipal 81,200 81,200
New Diversion @ Freeport
Sacramento County Conjunctive Use 0
San Joaquin County Conjunctive Use 0

0
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Table 4-1 (continued)
Summary of Diversions

Plan Formulation Baseline

River System                Diversion Name Known Estimated PFB
Water Water Maximum

Entitlement Entitlement Diversion

Mokelumne River Woodbridge CanaJ (39,000 af/yr Dry Year) 60,000 60,000
Camanche Dam to Mackville Road Bridge 2,288 2,288
Mackville Rd. to Elliot Rd. North 2,990 2,990
Mackville to Elliot-South of River 5,315 5,315
Elliot Rd. to Bruella Rd. 4,055 4,055
Bruella Rd. to Woodbridge Dam 2,346 2,346
Woodbridge Dam to Tidewater 9,559 9,559
Riparian Diversion from South Mokelumne 50,512 50,512
River

N.S.J.W.C.D. 0 0

SJC Conjunctive Use

San Joaquin River Riparian Div. to Delta 106,484 !06,484

Riparian Div. along SJ River #23 8,883 8,883

Stanislaus River Riparian Div. to Bachelor Valley 4,681 4,681
South S.J. Irrigation District - Rt. Bank 300,000 300,000
Oakdale Irrigation District - Rt. Bank (in study 129,500 129,500
area)
Oakdale Irrigation District - Lt. Bank 170,500 170,500
Central San Joaquin Water Conservation 49,000 49,000
District via Goodwin Tunnel

Note:

~
The PFB assumes the following criteria for establishing the maximum diversion. The less of: the entity’s firm
contract amount or water right; or the entity’s existing diversion capacity (if unknown, assumed equal to the
entity’s maximum historical diversion). Maximum diversion is only up to the total demand.

b The diversions for Placer County Water Agency are repeated under different categories. The PFB maximum
diversion is only shown in the Placer County Water Agency summary and is omitted in the second location.
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In southern Sacramento County, existing water users are almost entirely dependent
upon ground water as the primary source of water supply. There has been a significant
lowering of the ground-water elevations in this region as a result of continued pumping
in excess of recharge capacity.

The San Joaquin County ground-water basin has seen a significant decline in the quality
of water being pumped in the western portion of the county, near Stockton. The
degradation in water quality has resulted in the closing of a number of wells. As
ground-water elevations are lowered in the San Joaquin County area, the intrusion of
saline water becomes more significant and affects a greater number of wells.

After evaluating the above conditions, it was decided that an appropriate target for
ground-water storage volume and elevation for the formulation of alternatives would
be to maintain conditions no worse than existed in 1990. In 1990, ground-water
elevations were generally tolerable throughout the study area. Substantial declines
from these levels would increase pumping costs, require deepening of some wells, and
could result in ground-water quality degradation in certain areas.

As mentioned, mitigation of ground-water quality degradation in the Stockton area was
identified as an unmet future demand in addition to ground-water storage stabilization.
Available data are inadequate to conclusively establish the source, rate, or extent of the
degradation problem. However, it appears that subsurface inflow of poor-quality
(saline) ground water into the Stockton area induced by depressed ground-water levels,
could be the cause. If so, it is conservatively estimated that up to 70,000 af/yr of
additional supply could be required in the future to replace degraded supplies and to
raise ground-water elevations to eliminate the saline inflow. As indicated by computer
mo.dels studies, 70,000 af/yr is twice the subsurface inflow to the Stockton area.

The ground-water pumping that remains following the delivery of replacement water
supply represents the yield of the ground-water system under "stabilized" volume
conditions. In this context, "stabilized" means that under 2030 demands and 1990
hydrologic conditions (rainfall, runoff, streamflow, and so on), ground-water volume
would be as it actually was in 1990. Under wetter conditions, ground-water volume
would be greater; under drier conditions, ground-water volume would be less. The
PFB is summarized in Table 4-2.

SCREENING CRITERIA

Detailed screening criteria were defined to focus the ARWRI on those components and
alternatives that would best achieve the ARWRI objectives. Goals and screening criteria
were developed in the following five general categories:
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Table 4-2
Plan Formulation Baseline Water Demand and Supply by County’

County 2030 Demand 2030 Supply Baseline
(1,000 af/yr) (1,000 af/yr) Need

AG M&I Total SW GW Total (1,000
af/yr)

E1 Dorado 20.0 65.3 85.3 48.2 0.00 48.2 37.1

Placer 228.2 164.7 392.9 190.4 124.6 315.0 77.9

Sacramento 281.6 695.6 977.2 326.7 476.0 802.7 174.5

San Joaquin 1,011.2 236.9 1,248.1 500.6 617.9 1,118.5 129.6

Sutter 253.3 27.0 280.3 124.7 119.6 244.3 36.0

Saline
mitigation 70.02 70.0

Total 1,794.3 1,189.5 3,053.8 1,190.6 1,338.1 2,528.7 525.1

Notes_."

1
Total 2030 water demand estimated in the ARWRI is 3,054 TAF per year. DWR’s demand report (DWR, 1993),
listed a total 2030 water demand of 3,006 TAF per year. The differences are because 1) the ARWRI includes a 70
TAF demand for saline mitigation and 2) the DWR study includes DAU 186 demands in Sacramento County of
12.5 TAF which is outside of the ARWRI study area. Subtracting these two values, respectively, results in a
ARWRI demand of 2,984 TAF and a DWR demand estimate of 2,993 TAF. The remaining 9 TAF is due to a
difference of 2 TAF in the M&I estimates and 7 TAF in the agricultural demand estimates. These differences are
within less than one-half of one percent of the total demands in the ARWRI study area. These slight differences
are due to 1) urban demand distribution, DWR study indicates DAU total demands while ARWRI is computed
by subregions representing municipalities and water districts, which is a smaller scale than DAU’s; and 2)
agricultural differences are due to the different methodology used to compute agricultural demands. The DWR
study utilized an annual average ETAW (evapotranspiration of applied water) value for each crop while
ARWRI, using the IGSM methodology, utilized monthly values for ET (evapotranspiration), precipitation, and
soil moisture to compute monthly agricultural demands, which was totaled for an annual demand. While the
two agricultural demand estimating methods are similar, they result in slightly different values for agricultural
demand for the same crop acreage.

2
Estimated supply required to maintain a ground-water barrier to reverse subsurface inflow from the west into
the Stockton area.
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¯ Operations and engineering;
¯ Economic;
¯ Legaland regulatory;
¯ Sociocultural (otherwise referred to as the human environment);
¯ Biophysical (otherwise referred to as the natural environment).

The categories above were felt to be comprehensive and to facilitate informed decision
making by allowing clear delineations of the tradeoffs between the various potential
plan components and the various alternatives. Screening criteria for each of the above
categories were divided further into two groups:

¯ Exclusionary criteria;
¯ Evaluation criteria.

Exclusionary criteria were used to identify components that would not contribute to
achieving ARWRI objectives and components with "fatal flaws" that would likely
prevent their implementation. If a component satisfied the exclusionary criteria, it was
screened further using the evaluation criteria. Evaluation criteria were used to measure
the degree to which potential plan components would likely meet the ARWRI objectives.
The goals and screening criteria are tabulated below in Table 4-3.
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Table 4-3
American River Water Resources Investigation

Planning Goals and Screening Criteria

Operations and Engineering Goals and Screening Criteria

¯ Provide or lead to appropriate operational ¯ Maximize efficient use of existing and future
guidelines for participating agencies water supplies

¯ Create a long-term balance between recharge ¯ Be flexible and improve the operational
and withdrawal at appropriate levels flexibility of water agencies in the study area

¯ Meet the water needs of the study area ¯ Be consistent with measures addressing flood
through 2030 protection needs

Exclusionary Criteria

¯ Lead to a long-term ground-water balance in ¯ Must be technically feasible (Ox3)
the plan study area by increasing ground-
water recharge and/or reducing withdrawals ¯ Must reduce the demands and/or increase the
by 2030 (Oxl) water supplies of participating agencies (Ox4)

Evaluation Criteria

¯ Must lead to the reduction or elimination of ¯ Not be located in, or constitute, a hazardous
long-term ground-water overdraft, the deficit area that cannot be mitigated
in ground-water storage plus saline intrusion
in the plan study area, by 2030 (Ox2)

¯ Maximize the flexibility of plan ¯ Maximize reliability (Ov3)
implementation for participating agencies

¯ Maximize the flexibility of system operations ¯ Maximize the efficiency of water use (Or4)
for participating agencies (0v2)
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Table 4-3 (continued)
American River Water Resources Investigation

Planning Goals and Screening Criteria

Economic Goals and Screening Criteria

¯ Minimize the cost per acre-foot of ¯ Provide for the "equitable" distribution of
implementing and operating the plan costs

Screening Criteria

Exclusionary Criteria

¯ Total cost must be within the financing limitations of participating agencies (E×I)

Evaluation Criteria

¯ Minimize the cost per acre-foot (in present value terms) of implement-ion and operation (Evl)

¯ Costs must be equitably proportioned among the beneficiaries (Ev2)
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Table 4-3 (continued)
American River Water Resources Investigation

Planning Goals and Screening Criteria

Legal and Regulatory Goals and Screening Criteria

¯ Be consistent with applicable plans and ¯ Increase agency and public awareness,
policies education, coordination, participation,

acceptance, and support
Minimize the potential for delay in plan
implementation

S~ening Criteria

Exclusion Criteria

¯ Must be legally and institutionally feasible and consistent with applicable plans and policies, including
local growth or development regulations (Lxl)

Evaluation Criteria

¯ Minimize legal and institutional problems and delays by gaining public and agency support and
avoiding other problems (Lvl)
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Table 4-3 (continued)
American River Water Resources Investigation

Planning Goals and Screening Criteria

Sociocultural Goals and Screening Criteria

¯ Be consistent with measures addressing flood ¯ Protect the local economy and other
protection needs sociocultural resources

¯ Maintain safe, potable sources of water for ¯ Increase agency and public awareness,
communities that rely on water resources education, coordination, participation,
potentially affected by the plan acceptance, and support

¯ ~Ensure equitable distribution of benefits

Exclusion Criteria

¯ Must not create or constitute a flood, erosion, ¯ Must not affect significant and known cultural
or other hazard to public safety (Sxl) resource sites that cannot 1be mitigated (Sx3)

¯ Must not violate existing state and federal
drinking water quality standards (Sx2)

Evaluation Criteria

¯ Minimize the risks of flooding, erosion, and ¯ Minimize adverse impacts on cultural
other hazards to public safety (Svl) resources (Sv5)

¯ Minimize adverse impacts on the quality of the ¯ Minimize adverse impacts on recreation
study area’s drinking water (Sv2) resources (Sv6)

¯ Minimize adverse impacts on socioeconomic ¯ Minimize adverse impacts on existing and
resources of the local economy, including local potential agricultural lands (SvT)
businesses, income, employment, and public
services (Sv3)

¯ Minimize adverse impacts on the values and ¯ Minimize adverse impacts on existing and
concerns of people, including such social planned utilities and other community
institutions as agencies, interest groups, and infrastructure (Sv8)
social groups in the general public (Sv4)
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Table 4-3 (continued)
American River Water Resources Investigation

Planning Goals and Screening Criteria

Biophysical Goals and Screening Criteria

¯ Protect and maintain natural environmental resources, including fisheries, wetlands, plants, and
wildlife

Exclusion Criteria

¯ Not result in a jeopardy opinion regarding * Must not cause a net loss of anadromous fish
federally listed or state-listed wildlife, fish, or populations (Bx4)
plant species (Bxl)

¯ Not violate existing state water quality ¯ Must not violate existing air quality and noise
standards designed to protect natural standards (Bx5)
resources (Bx2)

¯ Not cause a net loss of wetlands functions and ¯ Must not prevent or restrict the ability to
values after mitigation (Bx3) increase anadromous fish populations

Evaluation Criteria

¯ Minimize adverse impacts on wildlife * Minimize adverse impacts on geologic and soil
resources (By1) resources (By6)

¯ Minimize adverse impacts on fishery ¯ Minimize adverse air quality and noise
resources (By2) impacts (By7)

¯ Minimize adverse impacts on botanical ¯ Minimize the use of energy resources (By8)
resources (By3)

¯ Minimize adverse impacts on wetlands, other
waters of the United States, and aquatic
ecosystems (By4)

¯ Minimize adverse impacts on water quality
(Bv5)
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POTENTIAL COMPONENTS OF ALTERNATIVES

The potential components presented here are based on public input provided at
"alternatives workshops" held in November 1993 in Sacramento, Stockton, Placerville,
and Auburn, California, and reported in Overview of Alternative Plans of Action in the
Investigation Study Area (Willdan Associates, 1994). The public’s comments and
suggested actions were consolidated, grouped, and refined as necessary to develop
discrete, comparable components for screening and assembly into alternatives. The
components that were identified through this process are listed and described below.

Components

The public’s suggested actions fall within the following 19 components:

1. American River storage
2. Upstream storage
3. Offstream storage
4. New CVP contracts
5. Ground-water banking/conjunctive use
6. Reclaimed water
7. Conservation
8. Land retirement
9. Water meters
10. New wells
11. Interties
12. Deliveries from Folsom South Canal
13. Interbasin transfers
14. Intrabasin transfers
15. Peripheral Canal/Delta facilities
16. Desalination
17. Placer County Water Agency American River diversion
18. Bear River diversion
19. E1 Dorado County American River diversion

1. American River Storage

These actions would increase the yield of the American River system by increasing the
amount of conservation storage available. A number of American River storage options
have been considered over the years, including a "minimum pool" dam at Auburn, a
multipurpose dam at Auburn, and enlargement of the existing dam and reservoir
facility at Folsom. These components are described in more detail in the following
sections.
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¯     Dry Dam at Auburn. In 1992, this option consisted of a proposed flood peak-
flow reduction facility with a storage capacity of approximately 545,000 af. The facility
would be uncontrolled, i.e. flows would be allowed to pass freely through the structure,
and would fill only during flood events. Alone, this component would not increase the
amount of conservation storage available in the American River system and therefore
would not increase surface water availability. However, the flood control space that
would be provided could make it unnecessary to reoperate Folsom Reservoir for flood
control purposes, thereby preserving conservation storage space in Folsom Reservoir.

¯     Minimum Pool Dam at Auburn. In 1992, this option consisted of a flood peak-
flow reduction and storage facility with a total capacity of approximately 900,000 af.
The minimum pool maintained by this facility would provide a water surface elevation
adequate to support a gravity diversion of American River water through the Ophir
Tunnel to western Placer County. Presently, the physical ability to deliver water from
the American River to western Placer County is substantially less than Placer County’s
claimed entitlements to American River water. Therefore, although this facility alone
would not increase conservation storage on the American River system, its flood control
space could make Folsom Dam reoperation for flood control purposes unnecessary,
thereby maintaining Folsom yield, and it would increase the presently limited ability to
deliver American River water to western Placer County.

¯     Multipurpose Facility at Auburn. This option consists of a multipurpose
reservoir at Auburn with a capacity of up to 2.3 million af. This facility would provide
additional conservation storage and flood control storage space on the American River
and may provide for gravity diversions from the American River to western Placer
County.

¯     Enlarge Fotsom Dam and Reservoir. This option involves enlarging the existing
dam and reservoir system at Folsom to provide additional flood control space while
maintaining the existing level of conservation storage.

2. Upstream Storage

This component would provide additional flood control and conservation storage at
existing or new dam facilities upstream of Folsom Reservoir other than the Auburn site.
A number of specific potential upstream storage projects have been identified. For the
purposes of the ARWRI, however they have been grouped into two categories: modify
existing facilities (level 1) and modify existing facilities and construct new upstream
storage (level 2). These levels are described in more detail below.

¯     Level 1 - Modify Existing Facilities. Several opportunities have been identified
for increasing conservation storage and/or flood control space by modifying existing
upstream facilities, including implementing the Jenkinson Lake flashboard project;
raising existing upstream reservoirs to provide additional storage space; and
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reoperating French Meadows, Hell Hole, Loon Lake, Union Valley, and Ice House
Reservoirs to provide additional storage space.

¯     Level 2 - Modify Existing Facilities and Construct New Upstream Storage. This
option includes the existing facilities modification component described above, as well
as the construction of new upstream storage to provide additional storage space in the
American River system.

3. Offstream Storage

Three projects that would increase the conservation storage in the American River
system by means of offstream storage have been suggested. These projects, which
would consist of new storage reservoirs located off the American River that would
regulate American River water supplies, are as follows:

¯     County Line Reservoir. This option consists of a new storage reservoir located
near the Sacramento-San Joaquin County line. The reservoir would be filled with
American River water delivered by the existing FSC when water is available and would
be operated to meet water demands in southern Sacramento County and/or San
Joaquin County through new conveyance/distribution facilities.

¯     Deer Creek Reservoir. This option consists of a new storage reservoir on Deer
Creek, a tributary of the Cosumnes River. The dam site would be located about 30
miles east of Sacramento, near Rancho Murieta. The reservoir would be filled with
American River water delivered by the existing Folsom South Canal when water is
available and would be operated to meet water demands in southern Sacramento
County and/or San Joaquin County through new conveyance/distribution facilities.

¯     Clay Station Reservoir. This option consists of a new storage reservoir
constructed in the southeast comer of Sacramento County about 35 miles from
Sacramento. The reservoir would be filled with American River water delivered by the
existing Folsom South Canal when water is available and would be operated to meet
demands in southern Sacramento County and/or San Joaquin County through new
conveyance/distribution facilities.

4. New CVP Contracts

This component involves entering into new CVP water service contracts with the
United States. Three distinct categories have been identified: contracts for water
service under P.L. 101-514, other water service contracts for existing CVP supplies, and
water service contracts for the supplemental yield developed by new facilities.

¯     P.L. 101-514. Under P.L. 101-514, Reclamation is authorized to enter into new
water service contracts with several entities in the study area.
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¯     Contract for Existing CVP Supplies. New contracts for water service from the
CVP would be developed.

¯     Contracts for New Supplies. Water service contracts for the yield created from
new CVP facilities would be developed.

5. Ground-Water Banking/Conjunctive Use

These projects would increase the yield of the river systems by regulating surface water
supplies through storing surface water during wet periods in ground-water basins in
the study area. Ground-water recharge could be accomplished by in-lieu recharge,
direct injection, or a combination of these two. In dry years, banked ground water
would be extracted directly or by exchange. Three general projects of this type have
been identified: ground-water banking/conjunctive use in Placer/Sutter/Northern
Sacramento Counties, Sacramento County, and San Joaquin County.

¯      Ground-Water Banking/Conjunctive Use in Placer/Suffer/Northern Sacramento
Counties. This project consists of potential ground-water banking programs in the
western Placer County/southern Sutter County area. Sources of surface water for
banking could include the American, Bear, and Feather Rivers.

¯     Ground-Water Banking/Conjunctive Use in Sacramento County. This project
consists of potential ground-water banking programs in Sacramento County. Sources
of surface water for banking could include the American and Sacramento Rivers.

¯     Ground-Water Banking/Conjunctive Use in San Joaquin County. This project
¯ consists of potential ground-water banking and conjunctive use programs in San

Joaquin County. Sources of surface water for banking could include the American,
Sacramento, Mokelumne, Calaveras, and Stanislaus Rivers.

6. Reclaimed Water

These projects consist of the treatment, storage, conveyance, and distribution of
reclaimed wastewater for various uses, reducing the need for a like volume of surface
water or ground water. Three levels of reclaimed water use have been identified: new
and existing programs (level 1), new and existing programs plus maximum urban
reclamation (level 2), and new and existing programs plus maximum urban reclamation
plus reclaimed water for agricultural use (level 3).

¯     Level 1 - Existing and Planned Programs. This level includes existing and
planned wastewater reclamation programs in the service area.
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¯     Level 2 - Expanded Urban Landscape Programs. This level includes existing and
planned reclamation programs plus wastewater reclamation to the maximum
practicable extent for use in urban landscape irrigation, such as parks, cemeteries, golf
courses, and freeway landscaping.

¯     Level 3 - Maximum Reclamation. This level includes existing and planned
reclamation programs plus expanded urban landscape programs, plus wastewater
reclamation to the maximum practicable extent for agricultural irrigation use.

7. Conservation

This component consists of conservation programs to increase the efficiency of water
use and minimize irretrievable water losses. Water pricing may be included as an
incentive mechanism in these components.

¯     Level 1 - Existing and Planned Programs. This level includes existing and
planned conservation programs, including CVPIA conservation requirements.

¯     Level 2 - Best Management Plans. This level includes existing and planned
conservation programs plus implementation of measures with accomplishments
comparable to those of BMPs by urban and agricultural water users.

8. Land Retirement

This component consists of retiring farmland from irrigation without converting to
residential or industrial development. It may include transferring water from irrigated
agricultural land to other project purposes.

9. Water Meters

This component consists of adding water meters at various delivery points. Two levels
have been identified: metering M&I deliveries and metering M&I deliveries and
irrigation deliveries.

¯     Level 1 - Meter M&I Water Deliveries. This level consists of metering water
deliveries to M&I water users.

¯     Level 2 - Meter All Deliveries. This level consists of metering water deliveries to
M&I water users plus agricultural water users.

10. New Wells

This component consists of constructing new wells or enlarging existing wells, or both,
to increase ground-water production rates in certain areas.
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11. Interties

This component consists of constructing new conveyance facilities between areas with
water supply availability in excess of demands and areas with demands in excess of
water supply availability. Individual intertie projects would differ by location and
capacity.

12.    Deliveries from Folsom South Canal

This component consists of delivering water from the existing FSC to new facilities,
such as offstream reservoirs, conveyance facilities, or ground-water recharge facilities.
New conveyance facilities may be included. Individual projects will differ by capacity,
purpose, and associated facilities.

13. Interbasin Transfers

This component consists of water transfers from entities outside the ARWRI study area
to entities in the ARWRI study area.

¯     Level 1 - Interim Transfers. This level includes temporary limited term or one-
time water transfers.

¯     Level 2 - Interim and Permanent Transfers. This level includes temporary water
transfers plus permanent water transfers to the study area.

14. Intrabasin Transfers

This component consists of water transfers between entities within the ARWRI study
area.

¯     Level 1 - Interim Transfers. This level includes temporary limited term or one-
time water transfers.

¯     Level 2 - Interim and Permanent Transfers. This level includes temporary water
transfers plus permanent water transfers to the study area.

15. Peripheral Canal/Delta Facilities

This component includes facilities to improve the present ability to convey relatively
high quality water through the Delta area. Such facilities could increase the availability
of surface water supplies in the Sacramento and American River systems by decreasing
some instream flow requirements.
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16.    Desalination

This component involves constructing desalination facilities in the Bay/Delta area to
treat brackish ground water, Delta water, or bay water for delivery to surface water
users in the Bay/Delta area in exchange for their surface water supplies. Individual
projects could differ by location and capacity.

17.    Placer County Water Agency American River Diversion

This component consists of constructing new facilities to increase the present ability to
deliver American River water to PCWA up to the agency’s entitlement.

18.    Bear River Diversion

This component consists of increased diversion of surface water from the Bear River
system to western Placer County. Regulatory storage of sites off the Bear River are
included.

19.    El Dorado County American River Diversion

This component consists of constructing new facilities on the American River upstream
of Folsom Reservoir, to deliver American River water to a portion of E1 Dorado County.
A second portion of this component consists of expanding existing facilities or
constructing new facilities to deliver American River water from Folsom Reservoir to a
portion of E1 Dorado County.

Application of Screening Criteria to Components

When the components discussed above were evaluated using the exclusionary criteria,
four did not pass, one was dropped, four were combined with other components, two
were added, and one was modified.

Four components failed the exclusionary criteria:

¯ Under the American River Storage component, the dry dam failed because it would
not significantly increase the availability of surface water to the study area or reduce
total ground-water withdrawals from the study area.

¯ Under the New CVP Contracts component, the contract for existing CVP Supplies
element failed because Reclamation’s present policy does not allow for any new
long-term contracts with existing supplies with the exception of PL 101-514.

¯ The Peripheral Canal/Delta Facilities component is beyond the scope of the study
and is being addressed by others.
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¯ The cost associated with the Desalinization component is considered to exceed the
fiscal limitations of the participating agencies.

Three components were combined with other components:

¯ Under the New CVP Contracts component, the contract for new supplies was
combined with other components that could develop new CVP supplies.

¯ The Water Meters component was grouped with the Conservation component.

¯ The Deliveries from Folsom South Canal component was grouped with those
components that would require deliveries from the FSC: the Ground-Water
Banking/Conjunctive Use, Offstream Storage, Interbasin Transfers, and Intrabasin
Transfers components.

Two components were added:

¯ City of Sacramento Diversion - New or expanded diversions from the American
River to the City of Sacramento;

¯ Delta Diversion - New diversion from the Delta to eastern San Joaquin County.

Finally, the Upstream Storage component was modified to include storage upstream of
the study area but not necessarily on American River tributaries. Figure 4-1 shows the
location of potential program components.

Range of Plan Themes

Literally hundreds of possible combinations of the components described above could
satisfy the ARWRI objectives. However, many of these combinations would simply
represent minor variations on one another and would not be distinguishable for
alternative formulation and comparison purposes. Therefore, a manageable number of
representative alternative types, or "themes," were developed. Five themes were
chosen as representative of the entire range of technically feasible alternatives available
to the ARWRI study area.

The themes consist of various combinations of components representing demand
reduction, improved management of existing water supplies, or development of new
surface water supplies. The five themes are intended to range progressively from
demand reduction to supply enhancement, from nonstructural to more structurally
based strategies, and from minimum to maximum surface water diversions as shown in
Figure 4-2. In this way, it is believed that the entire range of potential alternatives is
adequately represented by the five themes.
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American River Water Resources Investigation
Program Components

Figure 4-1
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Nonstructural Structural
Solutions ~" ) Solutions

Emphasis on Demand- Emphasis on Integrated Emphasis on Supply-Side
Side Measures Approach Measures

(e.g., aggressive (e.g., moderate demand- (e.g. minor demand-side
conservation and side measures with measures with new

reclamation) ground-water and reservoirs and/or
conjunctive use pipelines)

programs)

Decentralized Centralized
Solutions (~ ) Solutions

Figure 4-2
Range of Alternative Themes

Theme Descriptions

Table 4-4 and Figure 4-3 identify the combinations of components that comprise the
alternative representative of each theme. The rationale for each representative
alternative is described below. Each alternative is intended to satisfy the ARWRI
objectives through a combination of measures, including demand reduction, transfer of
water supplies among different entities, conjunctive use of surface water and ground
water supplies, and additional surface water supplies from development of new surface
water storage facilities.

The theme descriptions presented below are intentionally general in nature and
represent numerous variations. For example, the New Storage components may
generally refer to groups of potential storage projects as examples of how new storage
could be achieved without necessarily selecting a specific reservoir project or projects.

Demand Side/Institutional

This theme consists of maximum wastewater reclamation (delivery of reclaimed
wastewater for agricultural use and for municipal landscape irrigation), maximum
conservation, and a land retirement program, all to reduce demands in the service area.
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Table 4-4
Preliminary Themes

Components Demand Side/ Conjunctive New              Enlarge            Auburn
Institutional Use Storage Folsom Dam

Reservoir

American River Enlarge Folsom Multipurpose
Storage Reservoir Facility at Auburn

Upstream Storage Included

Offstream Storage Included

Delta Diversion Included

Conjunctive Use Sac, SJC Sac, SJC Sac, SJC Sac, SJC

Reclamation Maximum Reclamation as Reclamation as Existing/Planned Existing/Planned
needed needed Reclamation Reclamation

Conservation Maximum Conservation as Conservation as Existing/Planned Existing/Planned
Conservation/ needed needed Conservation Conservation
Priong

Land Retirement New Program Land Retirement Land Retirement Land Retirement Land Retirement
as needed as needed if needed if needed

New Wells Included Included

Intrabasin Included Included Included
Transfers
Interbasin Interbasin Interbasin
Transfers Transfers Transfers if

needed

PCWA Diversion PCWA Am. PCWA Am. River PCWA Am. River PCWA Am. River PCWA Am. River
River Diversion Diversion Diversion Diversion Diversion
(Expanded) (Expanded) (Expanded) (Expanded) (Maximized)

City of City of City of City of City of City of
Sacramento Sacramento Sacramento Sacramento Sacramento Sacramento
Diversion Divers,on Diversion Diversion Diversion Diversion

(Existing) (Existing) (Expanded) (Expanded) (Expanded)

El Dorado County, El Dorado E1 Dorado County El Dorado County E1 Dorado County El Dorado County
Water Agency County Am. Am. River Am. River Am. River Am. River
Diversion River Diversion Diversion Diversion Diversion Diversion

Note: Themes are conceptual and some components have been dropped.
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Figure 4-3
Total Supplies for each Alternative
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Conservation would be required to the extent that lawns in new residential
developments would be replaced with forms of drought tolerant landscaping. Land
retirement would be used as needed to close the gap between supplies and demands
after implementing the other components of the theme. These demand-side
components are included in all the themes but in progressively smaller amounts.
Intrabasin transfers would be included as a means of increasing the use of existing
surface water supplies in the ARWRI service area. This theme limits diverting existing
water rights and contracts to the capacities of existing diversion facilities except that
new diversions would be provided for Placer and E1 Dorado Counties.

Conjunctive Use

The focus of this theme is improved management of existing water supplies through
conjunctive use. Conjunctive use operations include adjusting the ratio of surface water
and ground-water use each year in conjunction with ground-water recharge. This
theme would also include the construction of new or expanded diversion facilities as
needed to use existing water rights and contracts in a conjunctive use manner. The
capacities and locations of diversion facilities would depend on roughly optimizing the
mix of factors, such as feasible and implementable interbasin and intrabasin transfers
and conjunctive use plans, as well as environmental and institutional issues.

Conservation requirements would be relaxed as compared with the Demand
Side/Institutional theme so as to be consistent with currently identified BMPs,
permitting water-efficient landscaping for new housing.

This theme would also include a land retirement element although it would be smaller
than that required in the Demand Side/Institutional theme.

New Storage

This theme would provide for the construction of new water storage facilities. These
new water storage facilities include previously considered, new onstream or offstream
storage facilities but would exclude enlargement of Folsom Reservoir or construction of
a dam at Auburn. New offstream reservoirs could include facilities at Deer Creek,
County Line, or Clay Station. New onstream reservoirs may include Middle Bar, South
Gulch, and others identified upstream of the American River service area. Whatever
increases in supply this theme yields would be used to offset land retirement but might
not eliminate the need for land retirement altogether. The conjunctive use component
also would be modified under this theme to reflect the additional surface water supplies
developed by new storage.

Page 4-26 ARWRI Planning Report

C--077573
C-077573



Section 4 - Alternatives Formulation

Enlarge Folsom Reservoir

This theme is based on enlarging Folsom Reservoir to increase the usable yield of the
American River system. The wastewater reclamation and conservation components of
this theme are set at the level of existing and planned programs only. New diversion
facilities or the expansion of existing diversion facilities are included as needed to use
existing water rights and contracts in a conjunctive use manner and to take advantage
of increased Folsom Reservoir yield. A Bear River diversion component would be
included, if needed, to help meet demands in Placer County.

Auburn Dam

This theme provides additional conservation storage on the American River by means
of a new multipurpose facility at Auburn. Similar to the Enlarge Folsom Dam theme,
the Auburn Dam theme includes delivery of American River water to Placer, E1 Dorado,
Sacramento, and San Joaquin Counties from the Auburn facility. Deliveries to southern
Sacramento County and San Joaquin County could be accomplished from diversions
from a FSC extension or a new Sacramento River diversion facility.

Application of Screening Criteria to Five Plan Themes

On March 9, 1995, the ARWRI SMT evaluated the five themes using the detailed
evaluation criteria.

Screening was performed by the team based on descriptions of the alternatives,
provided before the screening session. The screening process necessarily relied heavily
on the subjective, expert judgment of the team members and other screening
participants.

Screeners considered each of the representative alternatives with respect to each
detailed evaluation criterion, and a score between -10 and +10 was assigned to each
alternative for each criterion with "0" representing no favorable or unfavorable aspects.
Alternatives were then compared on the basis of their relative scores by criteria
category. Table 4-5 and Figures 4-4 provide a summary of the results of the screening
process.

The screening analysis resulted in the following conclusions:

¯ Alternatives based on enlargement of Folsom Reservoir are clearly inferior to other
alternatives because of adverse impacts on local traffic, relatively high cost, and
relatively limited benefits.
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Table 4-5
Results of Alternatives Screening

Demand/ Conjunctive New Enlarge Auburn
Institutional Use Storage Folsom Dam

Operations and
Engineering -3.3 8.0 7.3 3.3 4.0

Legal/
Institutional -4.0 -1.0 -9.0 -!0.0 -10.0

Socio-Cultural -3.1 -0.9 1.8 1.6 5.4

Biophysical 0.6 -0.8 -2.6 -0.5 -2.4

¯ Regional wastewater reclamation programs are clearly inferior to other available
measures because of significant resistance on the part of the potential users of
reclaimed water.

Aggressive conservation should be included in all alternatives, and specific
conservation measures and accomplishments to be assumed should be the result of a
cost/impact optimization process.

The scores and associated rationale are presented in Appendix I. The score assigned to
each alternative is shown graphically on the scale under each criterion description.
Alternatives are numbered as follows: (1) Demand Side/Institutional, (2) Conjunctive
Use, (3) New Storage, (4) Enlarge Folsom Reservoir, (5) Auburn Dam. Each alternative
consists of numerous individual components as described previously. A brief
description of the study management team’s rationale for the relative scoring is also
provided for each criterion in Appendix I.

Refinement of Primary Alternatives

Following the alternative screening process, the Conjunctive Use Alternative and the
Auburn Dam Alternative were refined to establish specific component capacities. The
resulting primary alternatives are described in Section 5.
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SECTION 5
ALTERNATIVES

2030 PROJECTED NEED

The PFB quantified the projected future water need of the ARWRI study area by
estimating the volume of supplemental water supply needed to maintain ground-water
storage at no less than 1990 conditions while protecting ground-water quality. The
projected need was determined under the PFB to be approximately 525,000 af/yr. The
details of the development of the projected future water need are presented in Section 4.

It was necessary to make a number of assumptions in order to develop the PFB. Four of
these assumptions were modified in developing the ARWRI alternatives. First, the
ability of PCWA to divert water from the American River at Auburn was changed. In
the PFB, the diversion capacity was assumed to be 20,000 af/yr, based on the existing
capacity of the temporary pumping facility at Auburn. In developing the alternatives,
the pumping capacity of the Auburn facility was changed to the historical capacity of
the pumping plant prior to its removal by Reclamation during Auburn Dam
construction. The original pumping capacity of the plant was 36,200 af/yr. It is
assumed that without the ARWRI project, the pre-existing diversion capacity of the
facility at Auburn would be restored. Reclamation is currently conducting a separate
evaluation for the replacement of the existing pumping plant.

The second change is in the estimate of additional surface water required to mitigate
saline intrusion in San Joaquin" County. The PFB assumed a need of approximately
70,000 af/yr. After further modeling, it was estimated that approximately 77,000 af/yr
would be required to reverse the saline intrusion problem.

The third change from the PFB involves assumptions for PCWA and E1 Dorado County.
The PFB did not recognize potential dry year shortages of CVP deliveries. Since these
two areas have limited ground-water storage, additional surface water supplies were
assumed to be necessary. The additional surface water supply would be delivered
during dry periods to offset anticipated CVP shortages.

Fourth, the pumping capacity for EID was assumed to be 4,000 af/yr under the PFB.
Since the time that the. PFB was developed, EID has increased the pumping capacity at
Folsom to 7,600 af/yr. This amount reflects their existing water entitlements.

Overall, the difference between the PFB projected need of 525,000 af/yr and the
alternatives projected need of 521,000 af/yr is less than one percent. These changes are
applied to both the no-action and action alternatives. Table 5-1 provides a summary of
the 2030 projected water need by county including the results of these four
modifications from the PFB.
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Table 5-1
2030 Projected Water Need by County

2030 2030 Supply Projected
Demand (1,000 af/yr) Water Need

County AG (1,000 af/yr) Total SW GW Total (1,000 af/yr)
M&I

E1 Dorado 20.0 65.3 85.3 48.2 0.00 48.2 37.1

Placer 228.2 164.7 392.9 201.8 124.6 326.4 66.5

Sacramento 281.6 695.6 977.2 326.7 476.0 802.7 174.5

San Joaquin 1,011.2 236.9 1,248.1 500.6 617.6 1,118.2 129.9

Sutter 253.3 27.0 280.3 124.7 119.6 244.3 36.0

Saline 77.0 77.0
mitigation

Total 1,7934.3 1,189.5 3060.8 1,202.0 1,377.8 2,539.8 521.0

The 2030 projected water need (Table 5-1) differs from the Plan Formulation Baseline Water Demand and Supply
(Table 4-2) in the following four areas: 1) The PCWA American River pump station diversion was increased from
20,000 af/yr to 36,200 af/yr; 2) the estimated annual surface water required for saline intrusion mitigation was
increased from 70,000 af/yr to 77,000 af/yr; 3) additional dry year surface water supplies were provided for E1
Dorado and Placer Counties; and 4) the pumping capacity of EID at it’s Folsom Reservoir pump station was
increased from 4,000 af/yr to 7,600 af/yr.

ALTERNATIVES DESCRIPTION

The two alternatives identified for further consideration in Section 4 are the Conjunctive
Use Alternative and the Auburn Dam Alternative. The purpose of these alternatives is
to meet 2030 demands. The diversion locations and average annual deliveries for the
two alternatives are comparable. A significant difference exists, however, in the
operation of some of these new facilities and in the size and cost of the new facilities
required.

Conjunctive Use Alternative

The Conjunctive Use Alternative is based on providing regulatory storage in the study
area ground-water system by varying the mix of surface water and ground water used
each year to meet water demands. In wet years, surface water use increases and
ground-water pumping is reduced. This allows water to be stored in the ground-water
system. In dry years, ground-water pumping is increased and surface water use is
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decreased. This coordinated or conjunctive use of surface water and ground water
already occurs to some extent in the study area. The focus of this alternative is on
increasing the ability to switch from surface water to ground water as needed. Portions
of the study area, such as E1 Dorado County, the city of Folsom, and portions of Placer
County, do not currently pump enough ground water to support a conjunctive use
program. Under this alternative, the needs of these areas would be met by new and
existing water rights, water service contracts, new storage, or by water transfers from
other areas. Implementation of conjunctive use requires development of dual systems
capable of delivering either surface water or ground water as required, to a given area.

The Conjunctive Use Alternative includes new and/or expanded diversions required to
meet future water needs. Some of these increased diversions will be accomplished
through exercising of existing but currently unused water rights and contractual rights.
The rest of the increases would be realized through development of new water rights or
contracts and/or transfers from current water rights holders or water service
contractors to others. Potential transfers from outside the study area are included in
this alternative.

This alternative requires the diversion of large volumes of surplus flows during specific,
high-flow periods during the year. These periods, or windows of diversion
opportunity, could be as short as several days and would require high-capacity
diversion facilities that would be unused or used at less than full capacity during most
times of the year.

Auburn Dam Alternative

The Auburn Dam Alternative is based on developing regulatory storage at a new
surface reservoir on the American River at Auburn. This would provide a greater level
of reliability of water supply to the study area; however, a certain level of conjunctive
use of surface water and ground-water resources would still be required. Because it is
not practical to serve all of E1 Dorado County from a diversion at Auburn Dam,
additional local storage would be required as in the Conjunctive Use Alternative.

This alternative would regulate wet-year flows on the American River for release as
needed. Although the average quantities of water delivered are the same under each
alternative, ground-water levels would fluctuate less than under the Conjunctive Use
Alternative. The capacities of certain new diversion, conveyance, and distribution
facilities would be significantly smaller than under the Conjunctive Use Alternative
because of the flow regulation provided by the Auburn Dam. However, dual systems
would still need to be maintained. The Auburn Dam would also provide firm surface
water supplies to the portion of the study area incapable of supporting conjunctive use.
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IDENTICAL FEATURES IN BOTH ALTERNATIVES

The two action alternatives have certain common features. Both conservation and
wastewater reclamation components are the same in both alternatives. These
components are the same in terms of both the volume of water supplied as well as with
their operations. These features are described below.

Conservation

Each project alternative includes the assumption that local agencies will choose to
implement unspecified conservation measures with accomplishments comparable to
those associated with the BMPs identified in the September 1991 Urban Water
Conservation Coalition MOU. It is assumed that on average throughout the study area
there would be a 15 percent reduction in per capita M&I water use relative to water use
in 1990. This reduction reflects an average aggregate of a 10 percent reduction resulting
from the conservation measures included in the No-Action Alternative plus an
additional (average) five percent savings resulting from additional conservation
programs. The initial 10 percent was assumed by the DWR in developing the future
water projections used to estimate water needs for the study area in 2030. Overall, each
alternative assumes the following amounts of demand reduction will result from
conservation:

¯ E1 Dorado County 2,500 af/yr,
¯ Placer County 5,000 af/yr,
¯ Sacramento County 37,500 af/yr,
¯ San Joaquin County 12,300 af/yr, and
¯ Sutter County 1,000 af/yr.

It should be noted that most urban water use in the study area is returned to the stream
system and is used downstream of the study area for multiple purposes. Thus
conservation measures do not "save" water, but they leave more water in the rivers that
can be used to meet downstream users and instream needs. True savings from water
conservation results where water that would have been lost to Saline Sinks is reduced.
Water conservation in Coastal Cities represents a real savings of water.

Memorandum of Understanding Regarding Urban Water Conservation

Urban water conservation programs have proved to be an effective method to reduce
both short- and long-term water demand in many urban areas throughout California.
DWR estimates that long-term (permanent) urban water conservation programs will
eventually result in overall urban water savings of 10-15 percent.

The Memorandum of Understanding Regarding Urban Water Conservation was
developed in September 1991. The purpose of the MOU is to gain consensus from
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California urban water agencies and districts that long-term conservation programs are
a viable means of reducing water demand and should be considered on an equal basis
with other water management options.

Within the MOU, 16 BMPs are presented and described. A BMP is a water conservation
program or policy that is: (1 an established and generally accepted practice among
water purveyors, or (2 a practice about which significant data exists to indicate that it is
technically and economically feasible and would be reasonable to implement. The 16
BMPs are described in Table 5-2.

Each agency is not assumed or expected to implement each of the specified BMPs, but
the per capita municipal consumption should, through a variety of means, be reduced
to levels corresponding to full BMP implementation by 2030.

Wastewater Reclamation

Each project alternative assumes currently planned wastewater reclamation projects
would result in the following amounts of water:

¯ E1 Dorado Hills - 3,100 af/yr,
¯ Sacramento Regional Wastewater Treatment Plant - 5,000 af/yr,
¯ North Stockton Wastewater Reclamation Facility - 14,600, and
¯ Roseville Regional Wastewater Treatment Plant - 15,200 af/yr

SIMILAR FEATURES IN BOTH ALTERNATIVES

In addition to the components which are identical under both alternatives, there are a
number of components which are similar. Land retirement is addressed as only an
option under both alternatives with specific water savings anticipated under a land
retirement program not quantified. The new and expanded diversion components are
the same under both alternatives in terms of their average annual delivery but vary
significantly when considering their operating characteristics. Table 5-3 provides a
representative collection of components and water supply for each component for both
alternatives. The following is a summary of each of the components which have similar
features under both alternatives.

Land Retirement

Land retirement is assumed to be an option available to decision makers under both
project alternatives. This option would involve retiring agricultural lands and using the
associated water savings to meet M&I demands in the study area.
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Table 5-2
Best Management Practices Listed in the Memorandum of Understanding

Regarding Urban Water Conservation

BMP Description
1. Perform Residential Water The top 20 percent of single-family and multifamily home water

Audits users (on a gallons-per-account-per-day basis) are offered a free
audit that includes indoor water conservation measures and
development of an irrigation schedule.

2a. Enforce New Plumbing The new ultra-low flush toilet (1.6 gallons/flush) is mandated in all
Code new construction, residential and nonresidential, as of January 1,

1992. Low-flow shower heads have been required since 1980.

2b. Prohibit Sale of Non-Ultra Included in the Energy Policy Action of 1992 is a provision to
Flush Toilets prohibit the sale of toilets that use 3.5 or more gallons/flush as of

January 1, 1994.

2c. Provide Plumbing Retrofit Retrofit kits containing low-flow shower heads and toilet tank
Kits retrofit devices would be distributed to all homes.

3. Conduct Distribution An audit of the water distribution system would be conducted
System Water Audits, Leakevery three years, and leak detection and repair would be done if
Detection, and Repair cost-effective.

4. Install Meters Meters would be required on all connections with billing by volume
_ of use. (4a.) Existing customers would be retrofitted with meters

over a five-year period. (4b.) Meters would be installed by
customers at the time of construction of new connections.

5. Conduct Large Landscape Audits to increase the irrigation efficiency of landscapes containing
Water Audits and more than three acres of turf would be conducted according to
Incentives methods developed by the DWR.

6. Impose Landscape Water All cities and counties could develop and apply a landscaping
Conservation ordinance, as required by AB 325.
Requirements

7. Provide Public InformationWater districts would create and staff a public information program
to promote water conservation. The program would include
speaker bureaus, media, advertising, bill inserts, and other
promotional methods.

8. Provide School Education Water districts would provide educational materials and instruction
assistance on water conservation to school districts.

9. Promote Commercial and    The top 10 percent of water users in this classification would be
Industrial Conservation contacted and offered a free audit and incentives sufficient to

achieve customer implementation of audit findings.
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Table 5-2 (continued)
Best Management Practices Listed in the Memorandum of Understanding

Regarding Urban Water Conservation

BMP                                        Description

10. Review New Commercial New applications for commercial and industrial water service
and Industrial Water Use would be reviewed and recommendations for improving water use

efficiency would be made during the building permit process.

11. Implement Conservation- Non-conservation-based pricing would be eliminated in favor of
Based Pricing conservation-oriented water rates. This could involve uniform

pricing, including block rates, seasonal rates, excess-use charges
during peak demand periods, marginal-cost pricing, or lifeline
rates.

12. Promote Landscape WaterOwners of single-family homes would be subject to guidelines,
Conservation for Single- incentives, and possibly an ordinance requiring water-conserving
Family Homes landscaping at the time of construction or relandscaping.

13. Prohibit Water Waste An ordinance prohibiting water waste (gutter flooding,
nonrecycling fountains, car washes, cooling system effluent, and
self-regenerating water softeners) should be adopted and enforced.

14. Designate Water A utility staff person should be designated as a water conservation
Conservation Coordinator coordinator responsible for preparing a water conservation plan,

managing its implementation, and evaluating its results.

15. Offer Financial Incentives Financial incentives would be offered by water agencies to their
customers to achieve conservation.

16. Replace Ultra-Low-Flush Water agencies would implement a program for replacement of
Toilets high-water-use toilets with 1.6-gallon/flush models in residential,

commercial, and industrial buildings. Such programs would be as
effective as offering rebates of $100 for voluntary toilet replacement,
or requiring replacement at time of change of service.
Approximately 25 percent of high water use toilets would be
replaced.

ARWRI Planning Report Page 5-7

C--077584
C-077584



Section 5 - Alternatives

Table 5-3
Representative Collection of Components

and Water Supplies for the Study Area

San
El Dorado Placer Sacramento Joaquin Sutter

Conservation                       2,500 5,000 37,500 12,300 1,000

Reclamation 3,100 15,200 5,000 14,600 0

Small Alder/Texas Hill 12,900 0 0 0 0

Feather River Diversion 0 45,000 29,000 0 35,000

Folsom Diversion to Roseville 0 -5,000 0 0 0

Fairbairn WTP Expansion 0 0 40,000 0 0

Folsom Diversion Expansion 0 0 18,000 0 0

Auburn Dam Pump Station, 7,500 0 0 0 0
Transfer/Contract

Folsom Pump Station, 7,500 0 0 0 0
Transfer/Contract

Supplemental Dry Year Water 3,600 6,250
Supply

Freeport Diversion 0 0 45,000 87,000 0

Mokelumne River Diversion 0 0 26,000 0

Calaveras River Diversion 0 0 1,000 0

Little John’s Creek Diversion 0 0 16,000 0

Stanislaus River Diversion 0 0 50,000 0

Total 37,100 66,450 174,500 206,900 36,000
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The area and volume of land that could be retired is unknown and therefore this option
was not included in the representative model simulations conducted for this project.

New or Expanded Diversions

A number of new diversions or expansions of existing diversions were identified in
both project alternatives. While possible diversion locations are the same under both
alternatives, the most significant differences between the alternatives is the size and
operating characteristics of the many of the diversions. These differences are detailed
later in this section under "Operations."

El Dorado County

E1 Dorado County has limited ground-water resources available to support conjunctive
use. It is therefore necessary for the county to develop a reliable supply of surface
water. Existing and future entitlements and contracts may be subject to shortages
during dry years. Therefore, E1 Dorado County would need to secure a surface water
supply which is available during dry periods. The following is a summary of possible
measures to accomplish this goal:

¯ new CVP contracts, including those directed by PL101-54;
¯ new contracts with others holding existing entitlements within the basin;
¯ assignment of senior water rights, from State filing, by the SWRCB; and
¯ new contract for supplies developed by an Auburn Dam.

Under PL 101-514, E1 Dorado County Water Agency may contract for up to 15,000 af/yr
from the CVP. From this total, 7,500 af/yr could be diverted on the American River
near Auburn to provide surface water to GDPUD. The remaining 7,500 af/yr could be
pumped from Folsom Reservoir to E1 Dorado County.

As a CVP contractor, El Dorado County Water Agency would be subject to reductions
in supply during drought periods. The agency would need to develop a transfer with
another agency or develop some other means to meet its needs during periods of
drought. A similar situation exists in the city of Folsom and Sacramento County. The
agency needs to develop additional sources of reliable water supply. The PL101-514
contract and accompanying dry-year transfer is only one way in which GDPUD could
meet its future needs, however. The agency has a pending water rights application to
secure rights to 17,000 af/yr of additional water from storage in PG&E FERC Project 184
reservoirs.

Placer County

Similar to E1 Dorado County, limited ground-water availability in the foothill portions
of Placer County restricts the potential for conjunctive use. Much of the projected
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future demand in Placer County is associated with new growth. Consequently, the
resulting total Placer County demand will be greater than can be supported by
conjunctive use. The county is therefore required to satisfy much of its needs, after
conservation and reclamation, with new surface water diversions.

¯ Proposed Feather River Diversion

A diversion on the river is under consideration to serve agricultural demands in Sutter
County and M&I demands in western Placer County. The diversion would include
35,000 af/yr diverted to Sutter County to serve agricultural demands under a potential
conjunctive use program with DWR. This diversion represents an exchange with SWP
for Bear River water, and is not a new water right for use in Sutter County. An
additional 74,000 af/yr of surface water would be diverted to a new water treatment
facility in western Placer County to serve M&I demands. The 74,000 af/yr of surface
water could represent an exchange of PCWA Middle Fork Project (MFP) water released
on the American River for SWP water released by DWR on the Feather River. Like the
Sutter County diversion, this diversion represents an exchange of water rather than a
new water right.

Northridge Water District and Rio Linda Water District currently rely solely on ground-
water supplies. PCWA has agreed to provide Northridge 29,000 af/yr of water from
Feather River diversion to reduce Northridge ground-water pumping. This is done in
order to lessen the demands on the ground-water basin in northern Sacramento County
and southern Placer County, this allowing water levels to recover.

The Feather River diversions shown should be characterized as the maximum feasible
amounts. The proposed water treatment plant would provide treated water to the
following agencies:

PCWA, western Placer County 25,000 af/year
City of Roseville 20,000 af/year
Northern Sacramento County1 29,000 af/year

74,000 af/year
~Northridge Water District and/or Rio Linda Water District

The benefit of this option is to increase flows on the lower American River while at the
same time meeting identified study area water demands. However, there are potential
institutional, regulatory, and financial obstacles which are currently being evaluated by
the potential beneficiaries. To the extent that all or a portion of the M&I demands
shown can not reasonably and feasibly be met from diversion from the Feather River,
then these demands would be met by diversions from the American River at Folsom or
Auburn.
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Deliveries to Placer County from the proposed Feather River diversion would total
45,000 af/yr. In addition to the Feather River diversion, PCWA would require 36,200
af/yr to be delivered from the American River. Although this does not represent any
change in diversion quantity from the American River at Auburn when compared to
the No-Action Alternative, a portion of this delivery would be from PCWA’s CVP
contract. Since CVP contractors are subject to M&I shortages up to 25 percent, PCWA
could contract for additional supplies to compensate for any shortages. This could be
accomplished from either water transfers or new supplies at Auburn Dam.

The city of Roseville currently has the ability to take delivery of 47,000 af/yr from
Folsom Reservoir through a combination of contracts with PCWA and the CVP. Under
both alternatives, Roseville would divert only 42,000 af/yr from the Folsom Reservoir.
This reflects a reduction of 5;000 af/yr from the No-Action Alternative. The balance of
Roseville’s supply would be from the proposed Feather River diversion totaling 20,000
af/yr.

Sacramento County

The city of Folsom diverts 21,000 af/yr from the American River under the No-Action
Alternative. Hydraulic capacity limitations at Folsom Dam may limit additional
diversions. Under both alternatives, the city could increase its diversion capacity to
39,000 af/yr in order to meet 2030 demands. An expansion of the existing water
treatment plant would be required. The city of Folsom has very limited ground-water
pumping capability and is therefore required to develop a reliable supply of surface
water. The 39,000 af/yr supply could be developed from a combination of CVP
contracts pursuant to PL 101-514 and transfers or could be provided from Auburn Dam.
Since PL 101-514 water is subject to CVP deficiencies, the city of Folsom would need to
develop dry-year transfers to meet its needs during drought under the Conjunctive Use
alternative.

The City of Sacramento has a projected future water need of 40,000 af/yr. Under both
alternatives, an expansion of the city’s diversion on the American River was considered,
resulting in a total capacity of 140,000 af/yr at Fairbairn WTP. Water from Fairbairn
WTP could be delivered to areas within the city’s place of use or may be delivered to
other areas within the county. The place of use for the county may need to be modified
in order to accommodate deliveries to areas beyond.

Sacramento County would implement a conjunctive use program to serve the county’s
south area. A diversion is proposed on the Sacramento River near Freeport. This
diversion could serve both Sacramento and San Joaquin Counties.

The new diversion could serve M&I demands in the southern portion of Sacramento
County. This would require a new water treatment facility. Although the average
projected future need is 50,000 af/yr, a wide range of annual diversions could be made
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based on the availability of flows in the Sacramento River. During periods of excess
flows, M&I demands would be met through Sacramento River diversions delivered to a
large portion of southern Sacramento County, allowing the ground-water basin to
recharge. During periods when excess flows are not available, demand would be met
through ground-water pumping.

Under the Conjunctive Use Alternative, this program would primarily function
seasonally: demand would be met by surface water in winter and by ground-water
pumping in summer. Under the Auburn Dam Alternative, diversions would occur
more or less continuously over each wet year, with the supply regulated and released
gradually from Auburn Dam. Consequently, diversion and conveyance facilities would
be smaller under the Auburn Dam Alternative as compared to the Conjunctive Use
Alternative.

San Joaquin County

San Joaquin County would meet its 2030 demand and mitigate for saline intrusion
through a large conjunctive use program. Potential surface water sources include
diversions on the American, Sacramento, Mokelumne, Calaveras, and Stanislaus Rivers.

Following are additional average annual diversions under both the Conjunctive Use
Alternative and the Auburn Dam Alternative.

¯ American and/or Sacramento River 87,000 af/yr (excess flows)
¯ Mokelumne River 26,000 af/yr (excess flows)
¯ Calaveras River 1,000 af/yr (excess flows)
¯ Stanislaus River 50,000 af/yr (water turns here)
¯ Farmington Basin 16,000 af/yr (excess flows)

This level of supplemental supply is believed to represent an effective strategy for saline
intrusion elimination and basin recovery/maintenance.

For cost estimation purposes, these alternatives include a Sacramento River diversion
and the use of recharge basins and injection wells in San Joaquin County; however,
other options may be considered, including diversions from the American River and the
development of surface water storage facilities within the county. Both alternatives
provide for modifications to the alternative’s components. For instance, changes in
points of diversion and the addition of new storage facilities are possible.

Sutter County

Sutter County has a need for additional surface water diversions to supply agricultural
users. The Feather River project described for Placer County would also serve Sutter
County under both alternatives.
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OPERATIONS

Following is a description of the operational characteristics of the two alternatives
within each county in the study area. The communities which require a constant,
reliable source of surface water due to a lack of ground-water resources are operated
similarly under both the Conjunctive Use Alternative and the Auburn Dam Alternative.
It is assumed that the Conjunctive Use Alternative will include some measure, either
through transfers or new contracts, to obtain a reliable supply of water for these areas.

El Dorado County

E1 Dorado County, situated outside the valley ground-water basin, experiences
reliability issues substantially different from the communities located in the Central
Valley. The predominance of M&I uses, coupled with the variability of its surface water
supplies, makes the county more vulnerable to periodic water shortages. E1 Dorado
County has had aggressive water conservation programs in place for several years. The
county has already begun to use reclaimed water to the extent possible.

It is for these reasons that both the Conjunctive Use and Auburn Dam Alternatives need
to provide a reliable source of surface water for the county. Following is summary of
possible components which could support development of an adequate surface water
supply.

¯ Increase the existing use of wastewater reclamation and implement additional
conservation measures;

¯ Secure rights to 17,000 af/yr of additional water from storage in PG&E FERC Project
184 reservoirs (pending before SWRCB);

¯ Develop a new water service contract for 15,000 af/yr from the American River
under PL 101-514;

¯ Develop dry year water supply through contract with another area capable of
resorting to additional groundwater pumping during dry periods;

¯ Construct a surface water storage facility, such as the Small Alder Dam or Texas Hill
Dam projects.

Placer County

The foothill portions of Placer County have conditions similar to E1 Dorado County
with limited ground-water availability. Unlike El Dorado County, Placer County has a
significant amount of unused water rights and water service contracts. The availability
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of water under these water rights is fairly reliable, even under most dry year conditions.
Therefore, the primary focus of Placer Co~.mty is to develop the facilities necessary to
deliver surface water to the developing areas of the county.

With the available surface water supplies consistent from year to year, Placer County
will operate very similarly under both the Conjunctive Use Alternative and the Auburn
Dam Alternative. The following is a list of potential project components for Placer
County.

¯ Development of wastewater reclamation projects and implementation of additional
conservation measures;

¯ Use existing water rights and water service contracts, including Middle Fork Project
water rights and CVP contracts;

¯ Expand the diversion of MFP water from the American River at Folsom Reservoir
and divert from Auburn Pump Station to supply a consistent supply to M&I users;

¯ Exchange part of the MFP water with SWP Feather River water and develop new
diversion/distribution/treatment facilities to serve western Placer County.

Sacramento County

Portions of Sacramento County have limited ground water. The city of Folsom is one
community with a significant amount of projected water need in 2030, without any
significant ground-water pumping opportunities. Both alternatives would provide a
reliable source of surface water supply to Folsom with limited dry year deficiencies.

The remainder of Sacramento County has significant ground-water pumping
opportunities. Under both alternatives there would be large variations in ground-water
pumping from year to year as well as from season to season depending on the
availability of flows in the surrounding river systems.

The Auburn Dam Alternative would allow for a reliable source of water to the city of
Folsom as well as regulation of surface water flows so as to reduce the required size of
new diversions to Sacramento County. Following is a list of potential project
components:

¯ Increased use of wastewater reclamation and implementation of additional
conservation measures;

¯ Under existing water rights, expand diversions from the American River and the
Sacramento River;

Page 5-14 ARWR! Planning Report

C--077591
C-077591



Section 5 - Alternatives

¯ Develop new CVP water service contracts based on PL 101-514 for Sacramento
County and the city of Folsom;

¯ Develop a Feather River diversion as described above to provide surface water to
the north county area;

¯ Expand the diversion capacity from Folsom Reservoir.

San Joaquin County

With a significant ground-water basin located in San Joaquin County, the alternating
use of ground water and surface water is possible. During periods when surface water
is not available, demands can be met through ground-water pumping.

A significant difference between the two alternatives is the required size of the facilities.
Under the Conjunctive Use Alternative, diversion facilities on the Sacramento or
American River would need to be significantly larger than under the Auburn Dam
Alternative. While both alternatives would achieve a similar average annual diversion,
the Conjunctive Use Alternative would be achieving this average with larger diversions
occurring less frequently.

Following is a list of potential project components:

¯ Enhance the use of wastewater reclamation and implement additional conservation
measures;

¯ Develop water transfers from the Stanislaus River;

¯ Develop new eastside surface storage facilities;

¯ Develop a Sacramento River diversion;

¯ Develop a distribution system to allow for alternating between surface water and
ground water use.

Sutter County

Additional supplies for agricultural interests are required in Sutter County.The
following is a list of possible project components:

¯ Implement additional conservation measures;
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¯ Develop a new diversion on the Feather River to supply projected agricultural
needs.

NO-ACTION ALTERNATIVE

The No-Action Alternative for the ARWRI approximates conditions in the study area in
2030 without implementation of the proposed alternatives. The minimum flow criteria
under this alternative, as well as the two project alternatives, are based on existing
regulations and policies for the rivers and streams in the study area.

Minimum Streamflow Criteria

Minimum streamflow requirements were described in Section 3 "Demands." Both
project alternatives and the No-Action Alternative are based on the same assumptions
regarding minimum streamflow requirements.

The following rivers were evaluated with specific minimum streamflow requirements
in all alternatives:

¯ Sacramento River
¯ Feather River
¯ Cosumnes River
¯ San Joaquin River
¯ Mokelumne River
¯ Calaveras River
¯ Stanislaus River
¯ Trinity River
¯ American River

In addition to the above instream flow requirements, Delta flow requirements under the
December 1994 Bay/Delta Accord and the 1993 National Marine Fisheries Service
Biological Opinion for Winter-Run Salmon are included in all alternatives.

No-Action Alternative Surface Water Diversions

It is assumed that under the No-Action Alternative surface water diversions are limited
to either of the following, whichever is less:

¯ Water right or contract amount
¯ Physical capacity of the diversion

The No-Action Alternative for the ARWRI is generally consistent with the CVPIA No-
Action Alternative except for the following differences in diversions:
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¯ Placer County Water Agency - The CVPIA No-Action Alternative assumes that
PCWA would take its maximum MFP water rights entitlement of 120,000 af/yr from
the American River, which would require the construction of additional diversion
facilities. The No-Action Alternative for the ARWRI limits PCWA’s surface water
allocation to the current capacity of existing facilities, 91,000 af/yr.

¯ City of Sacramento - The CVPIA No-Action Alternative assumes that the city would
take its full entitlement from the American River of 245,000 af. The No-Action
Alternative for the ARWRI limits the city’s American River supply to the current
maximum capacity of the Fairbairn WTP, which is 100,000 af/yr.

Summary No-Action Alternative by County

The following is a summary of the No-Action Alternative for each county in the study
area, describing the operating conditions.

El Dorado County

The No-Action Alternative assumes that existing surface water diversions would be
limited to their current capacities. Without additional facilities, there would be
projected need of 37,100 af/yr. Unlike the other counties in the study area, the No-
Action Alternative does not assume that E1 Dorado County would satisfy its projected
need entirely through additional ground-water pumping because this resource is fairly
limited in the county. The No-Action Alternative assumes that E1 Dorado County
would meet increasing demands through demand reduction, such as land retirement,
conservation, and growth limitation.

Sutter County

The No-Action Alternative assumes that existing surface water diversions would be
limited to their current capacities. Without additional facilities, there would be an
projected need of 36,000 af/yr. Under the No-Action Alternative, it is assumed that
without additional projects the county would meet its full demand through additional
ground-water pumping.

Placer County

With the assumption that the No-Action Alternative limits surface water diversions to
their current capacities, there would be a projected need of 60,000 af/yr in Placer
County. Similar to E1 Dorado County, the No-Action Alternative does not assume that
Placer County wouldsatisfy its projected need entirely through additional ground-
water pumping because this resource is limited in the county. The No-Action
Alternative assumes that Placer County would meet increasing demands through
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demand reduction, such as land retirement and conservation, combined with additional
ground-water pumping.

There is already a concern in Placer County regarding the continued lowering of
ground-water elevations in the western part of the county. This pattern would continue
under the No-Action Alternative with a few area’s potentially dewatering the local
ground-water basin.

Sacramento County

The No-Action Alternative assumes that existing surface water diversions would be
limited to their current capacities. The Fairbairn WTP has been studied in detail and
determined to have an existing capacity of approximately 100,000 af/yr. The capacity is
in excess of current demands. Under the No-Action Alternative, it was assumed that
the city’s ability to divert surface water from the American River would be limited to
100,000 af/yr. Therefore, a portion of the 2030 demand would be met by the existing
facility.

Without additional facilities, there would be a projected need of 174,500 af/yr in
Sacramento County. It is assumed under the No-Action Alternative that the projected
need for the county would be met through additional ground-water pumping.

San Joaquin County

The No-Action Alternative assumes that San Joaquin County would continue to
increase ground-water pumping to satisfy its water supply needs.

Comparison of the Alternatives

The modeling results for the No-Action, Conjunctive Use and Auburn Dam
Alternatives were analyzed and the results are presented below. The following
discussion is of common results between the three simulations. Figures 5-1a, 5-1b, 5-2a,
and 5-2b show the difference between the No-Action Alternative average annual
surface water delivery and the action alternatives average annual surface water
delivery. Table 5-4 gives a comparison of the operation of the two alternatives.

Streamflows

Average monthly and dry year average monthly flows for the Sacramento River near
Keswick, the Feather River near Thermalito, American River near the H Street Bridge,
and the Delta Outflow are provided in Table 5-5. In comparing these results, it was
determined that the flows in the Sacramento River above the American River
confluence for the three alternatives show similar results, within the model accuracy
Flows in the Feather River were compared between the No-Action Alternative and the
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Conjunctive Use and Auburn Dam Alternatives. Both the Conjunctive Use and Auburn
Dam simulations resulted in lower Feather River flows than the No-Action simulation,
ranging up to 16,000 af in a month (Table 5-5). This reduction can largely be attributed
to the 74,000 af PCWA water transfer which diverts a portion of the streamflow each
month of the year and the 35,000 af Sutter County component. The reduction in Feather
River flow during the dry year conditions were less than those averaged over the entire
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Table 5-4
Comparison of the Conjunctive Use and Auburn Dam Alternatives

CONJUNCTIVE USE ALTERNATIVE AUBURN DAM ALTERNATIVE

¯ This alternative is based on providing" This alternative includes regulatory storage
regulatory storage in the study area ground- at a new reservoir on the American River at
water system by varying the mix of surface Auburn. This would increase the "firm"
water and ground-water used each year to water supply to the study area, however, a
meet water demands. In wet years, surface certain level of conjunctive use of surface
water use is maximized and ground-water water and ground-water resources would
pumping is reduced. This effectively stores still be required. Because it is not feasible to
water in the ground-water system. In dry serve all of E1 Dorado County from a
years, ground-water pumping is increased diversion at Auburn Dam, additional local
and surface water use is decreased. This storage is required as in the Conjunctive Use
coordinated, or conjunctive, use of surface Alternative.
water and ground-water already occurs to
some extent in the study area. The focus of̄ There are three dam configurations under
this alternative is on increasing the ability to consideration: a 430,000 af water supply
switch from surface water to ground-water only reservoir; a 900,000 af multi-purpose
from year to year. Portions of the study area, reservoir with greater than 200 year level of
such as E1 Dorado County and portions of flood protection; and a 1,200,000 af multi-
Placer County, do not have the ability to purpose reservoir with a little less than 500
pump volumes of ground-water adequate to year level of flood protection. All three
support a conjunctive use program. Under reservoirs would provide the same level of
this alternative, the needs of these areas are water supply. Flood control benefits is the
met by additional local storage as described only variable.
below.

¯ Wastewater Reclamation      Currently ¯ Wastewater Reclamation - As in the
planned wastewater reclamation projects are Conjunctive Use Alternative, currently
included in the Conjunctive Use Alternative. planned wastewater reclamation projects are

included in the Auburn Dam Alternative.

Conservation - The 2030 water demand̄ Conservation - The level of conservation
projections used to develop the unmet future assumed with the Auburn Dam Alternative
water need already include an assumed 10 is the same as in the Conjunctive Use
percent reduction inper capita M&I Alternative. A total 15 percent per capita
demands due to anassumed level of M&I demand reduction is included.
conservation. The Conjunctive Use
Alternative assumes an additional 5 percent
reduction would be achieved by the year
2030 resulting in a total 15 percent reduction
in per capita M&I demands throughout the
entire study area compared with current
levels.       Actual implementation of
conservation would be variable across the
study area.
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Table 5-4 (continued)
Comparison of the Conjunctive Use and Auburn Dam Alternatives

CONJUNCTIVE USE ALTERNATIVE               AUBURN DAM ALTERNATIVE
¯ New/Expanded    Diversions The ¯ New/Expanded Diversions - New and/or

Conjunctive Use Alternative includes expanded diversions from the American and
identified new and/or expanded diversions Sacramento Rivers are included in this
required to meet future water needs. Some alternative. Some of these diversions involve
of these increased diversions will be the exercise of existing but currently unused
accomplished through exercise of existing water rights and water service contract
but currently unused water rights and rights, others may involve the transfer of
contractual rights. The rest of the increases existing entitlements, while others involve
would be realized through development of diversion of the new watersupplies
new water rights or contracts and/or developed by the Auburn facility.
transfers from current water rights holders or
water service contractors to others. Transfers
from outside the study area are included in
this alternative.

Conveyance, treatment, and distribution
This alternative also includes the new and/or facilities are included as in the Conjunctive
expanded treatment, conveyance, and Use Alternative, but are smaller, since
distribution facilities required to deliver Auburn Dam would regulate available
surface water to areas for unmet future water water supplies substantially.
need.    These include conveyance and
distribution systems from diversions on the
American and Sacramento Rivers to Sutter,
Placer, E1 Dorado, and Sacramento Counties,
and from the Feather River to Placer and
Sutter Counties. Two options for delivery to
San Joaquin County are being considered:
diversion from the American River via the
Folsom South Canal and a new diversion
from the Sacramento River, upstream from
the Sacramento County Regional WTP, with
conveyance south into San Joaquin County.
Conveyance into San Joaquin County may
include an extension of the Folsom South
Canal.

New Storage - In addition to the new/expandedNew Storage - A new reservoir on the American
diversions described above, some newRiver at Auburn is the primary new storage
surface storage facilities would be required tofacility for this alternative. The proposed
meet needs in E1 Dorado County and Sanreservoir will be sized to meet the water supply
Joaquin County. Potential options for newneeds of the study area.    However, the
storage in these areas could include: Texastopography of El Dorado County precludes cost-
Hill Dam and Small Alder Dam in E1 Doradoeffective diversion of Auburn Dam storage to
County; and South Gulch, Duck Creek,portions of E1 Dorado County. Therefore, in
Farmington Reservoir, and/or Clay Stationaddition to the Auburn Dam Reservoir,
for San Joaquin County. The possibility ofadditional surface water storage in E1 Dorado
developing a transfer of Stanislaus RiverCounty is included in this alternative. The Texas
water to eastern San Joaquin County is alsoHill Dam and Small Alder Dam will both be
included, considered.
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Table 5-5
Simulated Average Monthly Flow

(TAF)

Sacramento River Feather River American River Delta Outflow

No- Conj. Auburn No- Conj. Auburn No- Conj. Auburn No- Conj. Auburn

Action Use Dam Action Use Dam Action Use Dam Action Use Dam

Month AIt. AIt. AIt. AIt. AIt. AIt. AIt. AIt. AIt. AIt. AIt. AIt.

Average Year

October 341 342 337 196 191 190 114 111 142 342 335 354
November 382 382 378 235 229 227 132 129 219 646 639 713

December 521 522 519 467 458 456 184 196 195 1,424 1,414 1,408
January 552 553 554 721 709 711 253 247 242 2.253 2,234 2,231
February 618 618 618 807 799 800 257 254 248 2,783 2,770 2.766
March 524 524 525 885 872 871 263 257 252 2.634 2.613 2,607
April 482 481 485 568 555 554 221 215 133 1,665 1,638 1,563

May 579 579 579 449 434 434 217 213 148 1,141 1.120 1,058

June 654 652 658 366 356 357 248 245 233 726 714 701

July 817 816 820 333 327 331 201 199 210 439 438 438

August 705 707 701 354 344 344 190 185 206 383 381 382
September 375 374 374 338 332 330 150 152 162 346 344 344

Dry Year (1928-1934)

October 294 290 292 157 156 155 92 95 97 263 258 258
November 261 258 260 125 122 122 91 89 138 346 342 389

December 237 236 235 175 173 172 96 93 98 481 478 479
January 226 227 226 438 435 434 87 88 91 680 677 678
February 202 202 202 193 191 191 83 74 71 709 702 697
March 309 308 308 568 564 564 214 206 202 1,461 1,450 1,448
April 336 327 339 262 258 258 140 137 105 705 700 675
May 415 416 419 190 186 189 115 118 125 473 475 480

June 501 496 500 217 214 213 182 180 185 416 416 416

July 640 634 639 217 209 211 184 179 186 307 306 306

August 590 594 580 206 201 201 119 112 132 264 267 264

September 349 348 348 269 266 266 108 112 116 256 258 257
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simulation period under the two alternatives (Table 5-5). This results from the.
simulated Sutter County component. Although the PCWA diversion occurred every
year of the simulation, the Sutter County component released water to the river and
contributed approximately 8,000 af per month to the Feather River.

Both the Conjunctive Use and Auburn Dam Alternatives include the construction of
Small Alder and Texas Hill Reservoirs on tributaries to the South Fork American River.
These reservoirs are used to meet EDCWA demands. The construction of these facilities
results in a reduction in Folsom Reservoir inflow of approximately 16,000 af per month
from the diversions and reservoir losses.

Storage Facilities

The storage at selected reservoirs in the model simulations of the alternatives was
compared with the No-Action Alternative. Lake Shasta storage is comparable between
the two alternatives. Both alternatives have a relatively uniform increase in storage, up
to 22,000 af in a month. This is a small change in storage relative to the total storage of
the reservoir; for example an increase in storage of 0.7 percent during July under the
Conjunctive Use Alternative (Table 5-6).

For the dry year period, both the Conjunctive Use and Auburn Alternatives have
greater storage values for Lake Shasta than those mentioned above, ranging up to
91,000 in a month. Again, this represents a 4 percent change in storage for the average
July Conjunctive Use simulation (Table 5-6). The dry year storage for the action
alternatives are greater than both the No-Action Alternative.

Lake Oroville storage for the two alternatives was compared with the No-Action
Alternative. Both the Conjunctive Use and Auburn Alternative have greater Lake
Oroville storage, ranging up to 11,000 af in a month (Table 5-6). For the dry year
period, both the Conjunctive Use and Auburn Alternative have greater storage values
for Lake Oroville, ranging up to 66,000 af in a month.

Central Valley and State Water Projects

The CVP and SWP deliveries supplied in the model runs were compared between the
No-Action Alternative simulation and the two alternatives. Both action alternatives
provide the same yearly CVP deliveries for average year conditions, but monthly
timing of the diversions varies. The action alternative deliveries are greater than those
under the No-Action Alternative. For the dry year conditions, the Auburn Dam
Alternative permits the continued delivery of firm water rights, by up to 15,000 af in a
year (Table 5-7). The SWP deliveries showed only small (2,000 af) changes in the
alternatives. This is less than 1 percent of the total delivery and is not significant.
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Table 5-6
Simulated Average Monthly Storage

(TAF)

Lake Shasta Folsom Reservoir Lake Oroville

Conjunctiv Auburn Conjunctive Auburn Conjunctive Auburn
e

No-Action Use Dam No-Action Use Dam No-Actlon Use Dam
Month Alternative Alternative Alternativ Alternative Alternative Alternative AIternativ Alternative Alternativ

e e e
Average Year

October 2,788 2,806 2,793 435 422 436 2,110 2,115 2,113

November 2,841 2,860 2,851 436 426 441 2,155 2,161 2,162

December 2,953 2,970 2,965 468 458 471 2,206 2,213 2,216

January 3,153 3,169 3,163 494 487 494 2,349 2,359 2,360

February 3,385 3,401 3,394 544 538 541 2,490 2,498 2,498

March 3,756 3,771 3,764 614 608 607 2,655 2,662 2,663

April 4,080 4,097 4,085 725 718 707 2,907 2,914 2,915

May 4,123 4,141 4,128 835 828 811 3,018 3,024 3,025

June 3,905 3,925 3,906 761 752 747 2,918 2,924 2,924

July 3,347 3,369 3,346 653 643 644 2,633 2,636 2,632

August 2,882 2,902 2,884 541 531 531 2,321 2,326 2,322

September 2,743 2,763 2,745 465 451 457 2,119 2,124 2,121

Dry Year Average (1928- 1934)
October 1,904 1,971 1,948 374 350 372 1,479 1,524 1,523

November 1,912 1,982 1,957 371 350 371 1,474 1,520 1,519

December 2,060 2,132 2,107 410 390 408 1,486 1,538 1,538

January 2,210 2,281 2,257 439 418 432 1,604 1,655 1,656

February 2,438 2,509 2,485 492 477 485 1,746 1,800 1,801

March 2,771 2,843 2,819 550 537 536 1,937 1,994 1,995

April 2,924 3,006 2,970 604 589 598 2,081 2,140 2,142

May 2,902 2,983 2,945 674 652 662 2,150 2,210 2,209

June 2,691 2,777 2,735 605 581 596 2,023 2,083 2,082

July 2,238 2,330 2,283 473 453 472 1,779 1,842 1,839

August 1,831 1,918 1,885 408 392 401 1,567 1,631 1,629

September 1,657 1,744 1,711 359 338 352 1,356 1,422 1,420
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Table 5-7
Simulated Average Monthly CVP and SWP Deliveries

(TAF)

CVP Deliveries North CVP Deliveries South SWP Deliveries South

Conjunctive Auburn Conjunctive Auburn Conjunctive Auburn
Month No-Action Use Dam No-Action Use Dam No-Action Use Dam

Average Year
October 229 240 250 202 202 202 230 230 229
November 200 213 218 112 112 112 200 200 199
December 197 218 216 89 89 89 196 196 195
January 101 128 121 116 116 116 147 147 146
February 116 144 135 127 126 127 170 170 169
March 172 206 194 189 189 189 197 197 196
April 579 608 600 264 264 264 233 233 232
May 807 836 834 313 313 313 321 321 319

June 1008 1033 1035 388 388 388 408 408 406

July 1063 1083 1092 447 446 447 422 422 421
August 886 905 915 387 386 387 416 416 414

September 379 398 406 227 227 227 314 314 312
Dry Year (1928- 1934)

October 228 237 244 1 64 1 64 164 169 169 144

Novem her 173 184 186 90 90 90 147 147 125

December 215 228 229 67 67 67 1 44 1 44 122

January 113 138 131 86 86 86 108 108 92

February 108 131 127 98 98 98 125 125 106

March 160 177 174 134 134 134 125 125 125

April 562 576 576 188 188 188 147 147 147
May 711 733 735 223 223 223 203 203 203

June 865 881 884 272 272 272 259 259 259

July 919 936 940 309 309 309 268 268 268

August 764 782 787 273 273 273 264 264 264

September 363 378 383 168 168 168 199 199 199
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SECTION 6
SPECIAL CONSIDERATIONS

SPECIAL TOPICS

This section discusses a number of issues relevant to but independent of the ARWRI.
These issues may affect the ARWRI in various ways, but they are currently unresolved.
Therefore, this section discusses how the ARWRI alternatives could accommodate
eventual outcomes.

Flood Control

As described earlier, the ARWRI does not directly address flood control needs for the
study area. A separate program, the ARWP is currently considering flood control
options for the portions of the study area within the American River floodplain. The
ARWP is being conducted by the COE, the State Reclamation Board, and SAFCA. In
mid-1996, concurrent with the ARWRI, the ARWP is scheduled to present its findings
and recommendations to Congress. The ARWP has identified three alternative flood
control plans; one of which includes a detention dam on the North Fork American River
at Auburn. The other two ARWP alternatives involve various modifications and
reoperation of Folsom Dam and Reservoir.

Implementation of the ARWP Detention Dam alternative would have no effect on the
ARWRI Conjunctive Use alternative. However, the ARWRI Auburn Dam alternative
could be enhanced by combining the ARWP flood control function and the ARWRI
water supply function at a single multiple purpose facility at Auburn. Several possible
combinations are listed below on Table 6-1.

Table 6-1
Auburn Facility Options

Total Facility Water Supply Flood Control Level of Flood Construction
Capacity Space Space Protection Cost

(tar) (taf) (taf) (years) ($M)

430 430 0 0 560
900 300 600 250± 751
1200 300 900 500± 968
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Folsom reoperation under the two non-dam ARWP alternatives would affect the
ARWRI Conjunctive Use Alternative by substantially reducing surface water supplies
in the driest years. On an annual average basis, this effect would be small, a reduction
on the order of 14,000 af/yr, but in the driest years (one to two percent of the time), the
American River water supply available to the foothill areas, city of Folsom, San Juan
Water District, city of Roseville, and PCWA could be substantially reduced, and
perhaps entirely eliminated (COE DSIR, 1995). The ARWP identifies mitigation for
these impacts as "purchase water from outside watershed." The source of this water,
and the means for conveying it to the area of need within the ARWRI study area are not
identified. The facilities included in the two ARWRI alternatives, particularly the
Feather River, Freeport and Fairbairn expansion projects, offer potential means for
implementing the water supply mitigation contemplated by the ARWP. The ARWRI
Auburn Dam Alternative, by developing a new supply of dry year water for the areas
impacted by Folsom reoperation, would likewise mitigate the water supply impacts of
the ARWP non-dam alternatives.

Area of Origin Statutes

The California Water Code contains a number of sections addressing certain rights and
obligations of areas in which water originates. These statutes, known variously as the
"area of origin statutes," or the "watershed protection act(s)" can be summarized as
follows:

~ 11460 - "a watershed, or other area in which water originates, or an area immediately
adjacent thereto which can conveniently be supplied with water therefrom, shall not be
deprived [by construction or operation of the State Water Project] directly or indirectly
of the prior right to all of the water reasonably required to adequately supply the
beneficial needs of the watershed, area, or any of the inhabitants or property owners
therein."

~ 11128 - Applies ~ 11460 to operation of the CVP.

~ 12000 - 12205 - Applies ~ 11460 to exports from the Sacramento-San Joaquin Delta.

These statutes have not yet been interpreted by any court, and their effect and
applicability are unknown. However, the statutes suggest that areas in which water
originates, such as the ARWRI study area, may hold something akin to reserved water
rights, senior to SWP and CVP water rights, in amounts up to those required to meet
their beneficial needs.

If true, these area of origin rights would have priority over existing CVP and SWP
water rights, requiring that CVP/SWP diversions cease if such diversions would
deprive the study area of the prior right to waters needed to meet the beneficial needs
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of the ARWRI study area. Of course, in the driest years and months, CVP and SWP
water rights typically cannot be exercised due to lack of streamflow. At these times,
CVP and SWP deliveries are made with water stored previously during wet periods.
Under these dry year conditions, an immediately prior area of origin right could be of
no value, since water is physically unavailable. The question of whether an area of
origin is entitled to water previously diverted by the SWP or CVP remains unanswered.

Because of their speculative character, the ARWRI alternatives do not depend on the
existence of area of origin water rights. New and expanded diversions are assumed to
be supported by new and existing water rights and water service contracts, possibly
buttressed by area of origin rights. Specifically, area of origin rights could offset some
of the uncertainties associated with CVPIA implementation and the Bay-Delta water
rights process by ensuring some level of protection and/or priority for water rights
required to satisfy the future unmet water needs of the ARWRI service area.

Pending Litigation

Various parties in San Joaquin County recently brought suit against the SWRCB
alleging, among other things, various violations of certain area of origin statutes in
connection with the SWRCB’s May 1995 order concerning implementation of the
December 1994 Bay-Delta Accord. The order modified CVP and SWP diversion permits
to facilitate the Accord. The suit claims that these modifications permit the CVP and
SWP to export more water, while decreasing the volume of water available to San
Joaquin county, an area with unmet need where water originates.

The ARWRI alternatives propose deliveries to San Joaquin County from the Stanislaus
River in amounts averaging 50,000 af annually. This is equal to the likely average
delivery under the 155,000 af/yr currently contracted to CSJWCD and SEWD under a
combination of interim and firm water service contracts. If plaintiffs are successful, it is
possible that deliveries under these water service contracts would be adequate to fulfill
the need identified by the ARWRI. Otherwise, the additional measures described
elsewhere in this report would have to be implemented.

Pending Water Rights Applications

There are several diversion permit applications pending on rivers within the ARWRI
study area, including those identified under Table 6-2.

Because it is programmatic, the ARWRI does not specify which, if any of these pending
applications would be used to support the new and/or expanded diversions included
in the ARWRI alternatives. All or any of these water rights, if subsequently granted by
the SWRCB, would be consistent with the ARWRI alternatives.
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Table 6-2
Pending Water Rights Applications

River Applicant Volume Remarks
(af/yr)

American and/orCounty of Sacramento 160,000 American River
Sacramento diversion first

priority, followed by
Sacramento River

American San Joaquin County 160,000 Two points of
Flood Control and diversion possible:
Water Conservation Nimbus and South
District Fork

South Fork E1 Dorado County 17,000
American Water Agency

Public Trust Doctrine

In 1983, the California Supreme Court expanded the ancient public trust doctrine,
which originally applied only to land adjacent to navigable waters, to appropriative
water rights (National Audubon Society v. Superior Court of AIpine County, 33 Cal. 3d 419
(1983)). The court held that water rights are granted by the state subject to an implied
servitude to an underlying public trust in environmental values, and can be limited or
revoked without compensation to the appropriator should it ever become apparent that
the public trust is being unduly harmed by exercise of the water right. The court held
that the public interest in the exercise of the water right must be weighed against the
resulting environmental harm.

This modern version of the public trust doctrine was applied by an Alameda County
Superior Court in EDF v. EBMUD, a case involving the American River. The resulting
judgment, commonly known as the "Hodge Decision," weighed the interests of
EBMUD in providing a secure, high quality water source for municipal use against the
instream flows required to maintain environmental values in the lower American River.
The judgment established a "physical solution" specifying minimum streamflows at the
mouth of the American River that must be present before EBMUD can take delivery of
water from the river. These limitations, known as "Hodge Flows," currently apply only
to EBMUD, and substantially reduce the availability of water to EBMUD under its CVP
water service contract.
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The two ARWRI action alternatives include new and/or increased diversions from the
American River and other rivers in the study area. The assumptions governing water
supply availability and instream flow requirements pertaining to each river are
documented in this report. If subsequent court or SWRCB action under the public trust
doctrine, or similar legal doctrine, reduces water supply availability from these
assumptions, the ARWRI alternatives will not fully meet the future water needs of the
study area.

Instream Flows

The two action alternatives were configured to meet the projected water supply needs
of the study area through the year 2030. These projected needs were developed with an
evaluation of the availability of both ground water and surface water, given a number
of assumed constraints. One of the constraints developed which applies to surface
water availability concerns instream flow requirements in the Lower American River.
There are two SWRCB water rights decisions which affect the American River: D-893
and D-1400. D-893 established minimum flow requirements between 250 and 500 cfs.
D-1400 established minimum flow requirements on the Lower American River between
1,250 and 1,500 cfs, contingent upon Reclamation’s construction of a 2.3 million acre-feet
multi-purpose Auburn Dam.

The ARWRI assumed the required minimum instream flow requirements to be based
on the criteria for "modified D-1400". As discussed in Section 3 Demands, modified D-
1400 is not an operational standard but a commitment by Reclamation to operate the
American River above D-893 standards when practical. Reclamation operates Folsom
Dam to meet D-1400 standards when hydrologicaly favorable. When hydrologic
conditions require, Reclamation operates Folsom Dam somewhere between the D-1400
and D-893 minimum flow standards.

There are other programs in the American River basin which are considering higher
levels of instream flow requirements. For example, the Sacramento Water Forums has
developed minimum instream flow requirements through a consensus building
process, the Water Forum Fish Flows (WFFF). Also, the Anadromous Fish Restoration
Program (AFRP) was intended to develop flow objectives to enhance fisheries
production, consisterLt with the goals of the CVPIA. The working group for the AFRP
program has released a working paper describing desirable flows. The next step in the
program is to refine the flows based on an assessment of reasonableness.

The instream flow requirements assumed for this study are based on current practices.
Applying different instream flow requirements would be considered speculative.
Although the alternative’s developed for this program are based on existing instream
flow criteria, both of the action alternatives developed for the ARWRI could be
configured and operated to meet higher instream flow objectives.
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Conjunctive Use Alternative

Under the Conjunctive Use Alternative, changing the instream flow requirement from
modified D-1400 to the WFFF may be accomplished by reoperating CVP. This would
affect the flow and storage in the CVP system. The major difference simulations of
these two instream flow criteria indicates is that the WFFF would result in the
following:

¯ greater American River flows during portions of the year;

¯ decreased Lake Shasta storage;

¯ decreased CVP deliveries;

¯ October through May, average simulated flow increases due to the WFFF;

¯ January through May, increased flows only occurred in about half the years, similar
flows in the remainder of the years;

¯ June through September, WFFF results in flows less than with modified

¯ Folsom Reservoir flows used to augment winter flows instead of summer flow;

¯ similar pattern in dry years;

¯ average monthly flow is higher from October -February;

¯ average monthly flow is similar or less March-September;

¯ CVP deliveries decrease by about 28,000 af in an average year; and

¯ CVP deliveries decrease by about 178,000 af in a dry year.

Auburn Dam Alternative

Under the Auburn Dam Alternative, changing the instream flow requirements from
modified D-1400 to the WFFF may also be accomplished by reoperating CVP. The
impact of such action would be similar to those described above under the Conjunctive
Use Alternative.
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Section 6 - Special Considerations

An addition to CVP reoperation, the Auburn Dam Alternative could also be developed
with the Auburn Dam facility designed to accommodate additional conservation space.
Under this scenario, flows in the Lower American River could be augmented when
necessary to maintain a higher instream flow requirement while still allowing full water
supply deliveries. This operation would not adversely impact CVP deliveries or
storage.
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SECTION 7
ECONOMIC ANALYSIS

NATIONAL ECONOMIC DEVELOPMENT

One of the factors used in formulating and selecting a preferred federal water resources
alternative is an economic analysis comparing the National Economic Development
(NED) benefits attributable to alternatives with the costs of implementing them. Project
benefits are the increase in the economic value of the national output of goods and
services from an alternative. If the benefit/cost comparison results in positive net
benefits, an alternative is said to be "economically justified."

One category of benefits related to ground water, avoidance of pumping costs, was
estimated for the Conjunctive Use Alternative and Auburn Dam Alternative. Other
ground-water related benefits, thought to be significant, were not susceptible of
quantification and therefore, as explained below under Ground Water Benefits, were
not included in the estimate of total benefits.

The scope of a federal-only plan formulation process for the provision of a M&I water
supply would ordinarily limit the federal role to developing a supply of water and
conveying it to the local water purveyor. Federal project costs would reflect only the
actions required to make water available to the local purveyor. Water treatment and
distribution to final users would be a local responsibility and a locally borne cost; this
cost would not be included as a part of the costs of the federal plan. Benefits would be
measured as the cost of the most likely alternative available to the area needing a M&I
water supply.

The ARWRI, however, is not a federal-only investigation; it is a joint effort between
Reclamation and SMWA, which has local cost-sharing partners. DWR also participates
in the ARWRI. As a consequence, the scope and perspective of the ARWRI plan
formulation process is not simply a federal one, and local water-related resources
problems have been afforded full consideration.

Reflecting the broader scope of the ARWRI planning process, the Conjunctive Use
Alternative and Auburn Dam Alternative include actions usually undertaken by local
entities with water supply responsibilities, such as the construction of extensive M&I
water distribution systems. Local water purveyors, in general, are committed to
providing water supplies as demand builds up, and they seldom, if ever, attempt to
measure the monetary benefits of these types of actions and then perform a benefit/cost
comparison to determine economic justification. Instead, they usually perform a cost-
effectiveness analysis to determine the least-cost method of carrying out these actions.
It is also recognized that local water purveyors can influence growth in urban water
demand through a variety of management strategies including economic considerations
such as conservation pricing, but they are ultimately committed to satisfying customer
demand.
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Section 7 - Economic Analysis

The economic analysis for the ARWRI has not attempted to estimate benefits
attributable to actions that would ordinarily be a local planning and implementation
responsibility. One type of local action--water treatment--is legally required, and no
attempt was made to measure this benefit.

Although the estimated benefits of the Conjunctive Use Alternative and Auburn Dam
Alternative are displayed below, they are incomplete. A benefit/cost comparison based
on incomplete benefit estimates would not be objective and accurately portray the
economic effects of the alternatives. Consequently, the economic comparisons among
alternatives for the NED analysis are expressed in terms of cost-effectiveness.

It should also be noted that the Conjunctive Use Alternative and Auburn Dam
Alternative comprise actions, such as the construction of physical facilities, that would
be staged over time to meet ARWRI study area water needs as they are projected to
develop. Differences in the timing of these actions and their benefits and costs make it
necessary to consider the "time value of money" which, because of interest, recognizes
that a dollar today is worth more than a dollar next year or at some later date.
Consequently, in order to make comparisons between monetary values that occur at
different points in time, they must be adjusted to appear as if they actually occurred at
one and the same point in time. The process of doing this is referred to as "discounting"
and involves the explicit consideration of interest. In this analysis, all benefits and costs
were discounted to the beginning of 1997, the beginning of the economic analysis
period, using the Federal Plan Formulation and Evaluation interest rate of 7.625 percent
for fiscal year 1996. A discounted value is frequently referred to as "present worth" and
can be converted to an annual equivalent, given an interest rate and time period.

BENEFITS

The Conjunctive Use Alternative and Auburn Dam Alternative would fully meet the
ARWRI study area water need of nearly 521,000 acre-feet identified for the year 2030.
They would do so by providing capacity to store and divert additional surface water;
water treatment, as necessary; water conveyance and delivery, almost to the final user;
wastewater reclamation; and by increasing urban water conservation above that
projected to occur in the No-Action Alternative. Surface water would meet 462,650
acre-feet of the year 2030 water need while additional urban water conservation would
meet the remaining 58,300 acre-feet of that year’s need.

Although ARWRI study area water demand projections were made through the year
2030, the economic analysis was performed for a 50-year time period, 1997-2046. Water
demands in the study area were held constant over the remainder of the 50-year period
(2031-2046).
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Section 7 - Economic Analysis

The Conjunctive Use Alternative a.nd 430,000 acre-foot Auburn Dam Alternative would
provide water supply only, which is the same for both alternatives. The 900,000 acre-
foot and 1,200,000 acre-foot Auburn Dam Alternatives are multi-purpose, providing the
same water supply as the Conjunctive Use and 430,000 acre-foot Auburn Dam
Alternatives as well as flood protection for the Sacramento area.

Ground Water

The projected demand of 521,000 af/yr in 2030 would be met primarily by additional
surface water diversions in both the Conjunctive Use and Auburn Dam Alternatives.
The No-action Alternative, would meet 2030 projected demands largely through
additional ground-water pumping. While the two action alternatives would maintain
the average ground-water storage at 1990 levels, the No-action Alternative would result
in significant lowering of ground-water levels.

As ground-water levels would fall in the No-Action Alternative there would be an
associated increase in ground-water pumping costs. An estimate was made of the
savings in ground-water pumping costs for the two action alternatives compared to the
No-action Alternative. Savings would occur in all counties in the study area, except for
E1 Dorado County since it has limited ground-water resources.Annual savings in
ground-water pumping costs are summarized in Table 7-1.

Table 7-1
Annual Savings in Ground-water Pumping Costs

($ millions)

County Conjunctive Auburn Dam
Use

Placer 1.517 1.516

Sacramento 1.408 1.526

San Joaquin 2.028 2.109

Sutter 0.633 0.630

Total 5.586 5.781

As explained in Section 5 - Alternatives, the No-Action Alternative assumes that future
water needs in the ARWRI study area would be met through a combination of
increased ground-water pumping and demand reduction actions, such as land
retirement, conservation, and growth limitation. Since ground water is fairly limited in
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E1 Dorado County, it would have to rely on demand reduction. Ground-water
elevations and ground-water quality throughout the study area would decline
significantly in the No-Action Alternative, and there is a potential of dewatering a
portion of the ground-water basin in the northern Sacramento County/western Placer
County area. In the No-Action Alternative degradation of ground-water quality due to
saline intrusion in San Joaquin County would continue and likely result in the
abandonment of wells. Because of these severe adverse impacts, the No-Action
Alternative clearly fails to achieve a significant objective of the ARWRI:

Maintain ground-water basins and surface water supplies to maintain
beneficial uses, and to protect water quality.

In addition to maintaining ground-water storage at 1990 levels, the Conjunctive Use
Alternative and Auburn Dam Alternative would maintain ground-water resources
throughout the ARWRI study area. They would prevent the deterioration of ground-
water quality usually associated with falling water tables. Dewatering of a portion of
the ground-water basin in Sacramento and Placer Counties would be avoided, and in
San Joaquin County the on-going degradation of ground water associated with saline
intrusion would be arrested. Potential land retirement and limitations on further
economic development in the El Dorado County portion of the study area and parts of
Placer County would also be avoided. While these benefits are thought to be
significant, no attempt was made to measure them.

Flood Protection

The 900,000 acre-foot Auburn Dam Alternative would provide nearly 250-year level
flood protection to the Sacramento area while the 1,200,000 acre-foot Auburn Dam
Alternative would provide nearly 500-year level flood protection.

Flood control benefits are based on the COE Draft Supplemental Information Report,
August 1995, American River Watershed Project, California, Part I Draft Main Report.
Flood control benefits for the dam with the 900,000 acre-foot reservoir would
approximate those for the COE Folsom Stepped Release Plan while those for the dam
with the 1,200,000 acre-foot reservoir would be the same as those attributable to the
detention dam in the COE Detention Dam Plan. The latter features downstream levee
improvements which are not included in the Auburn Dam Alternative. Annual
equivalent flood control benefits are $30.865 million for the Auburn Dam Alternative
with 900,000 acre-foot reservoir and $41.852 million for the Auburn Dam Alternative
with the 1,200,000 acre-foot reservoir.

Total Estimated Benefits

Annual total estimated benefits for the Conjunctive Use Alternative and Auburn Dam
Alternative are displayed in Table 7-2.
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Section 7 - Economic Analysis

Table 7-2
Annual Total Estimated Benefits

($ millions)

Conjunctive Auburn Dam Auburn Dam Auburn Dam
Use 430,000 AF 900,000 AF 1,200,000 AF

Ground-water
Pumping 5.586 5.781 5.781 5.781

Flood Control - - 30.865 41.852

Total 5.586 5.781 36.646 47.633

As noted above, these benefit estimates are incomplete because they do not include the
beneficial effects on the ARWRI study area ground-water basin attributable to the
alternatives and any estimate of benefits from actions such as the provision of extensive
M&I water distribution systems.
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Section 7 - Economic Analysis

COSTS

Cost estimates have been developed for all components of the Conjunctive Use
Alternative and Auburn Dam Alternative. They include the costs of construction,
operation and maintenance, including energy, and periodic replacement of physical
facilities; contracts for additional needed water supplies; and costs incurred to obtain
additional water conservation above that included in the No-Action Alternative. All
cost estimates are at October 1995 levels.

Construction costs for the Conjunctive Use Alternative and Auburn Dam Alternative
are shown in Table 7-3.
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Table 7-3
Construction Costs

($ millions)

Component Conjunctive Auburn
Use Dam

Feather River Diversion and
Water Treatment Plant 248.3 248.3

Fairbaim Diversion and
Water Treatment Plant 100.6 100.6
Expansion

Freeport Diversion and
Water Treatment Plant 645.0 439.0

El Dorado Pumping Station
and Water Treatment Plant 73.1 73.1

E1 Dorado Storage and
Water Treatment Plant 69.7 69.7

Folsom Distribution and
Water Treatment Plant 53.4 53.4

Rancho Murieta Water
Treatment Plant 10.0 10.0

San Joaquin Conveyance
and Distribution 167.2 126.5

Wastewater Reclamation 129.7 129.7

Auburn Dam - 430,000 AF 560.2

Auburn Dam - 900,000 AF 751.3

Auburn Dam - 1,200,000 AF 968.0

TOTAL CONSTRUCTION
COST

Conjunctive Use 1,497.0

Auburn Dam - 430,000 AF 1,810.5

Auburn Dam - 900,000 AF 2,001.6

Auburn Dam - 1,200,000 AF 2,218.3

ARWRI Planning Report Page 7-7

C--077622
C-077622



Section 7 - Economic Analysis

Table 7-4 shows the total construction costs and interest during construction (IDC)
calculated on a compound interest basis, which together comprise capital costs, for the
Conjunctive Use Alternative and Auburn Dam Alternative. IDC is calculated using the
7.625 percent interest rate.

Table 7-4
Capital Costs
($ millions)

Conjunctive Auburn Auburn Auburn Dam
Use Dam Dam 1,200,000

430,000 900,000 AF
AF AF

Construction 1,497.0 1,810.5 2,001.6 2,218.3

IDC 346.2 451.2 468.5 506.5

Capital 1,843.2 2,261.7 2,470.1 2,724.8
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Annual operation and maintenance costs, including energy costs of pumping, for the
Conjunctive Use Alternative and Auburn Dam Alternative when fully operational are
presented in Table 7-5.

Table 7-5
Annual Operation and Maintenance Costs

($ millions)

Component Conjunctive A, uburn
Use Dam

Feather River
Diversion and Water 6.5 6.5
Treatment Plant

Fairbairn Diversion
and Water Treatment 5.1 5.1
Plant Expansion

Freeport Diversion and
Water Treatment Plant 14.3 9.9

E1 Dorado Pumping
Station and Water 4.8 4.8
Treatment Plant

E1 Dorado Storage and
Water Treatment Plant 1.4 1.4

Folsom Distribution
and Water Treatment 1.8 1.8
Plant

Rancho Murieta Water
Treatment Plant 0.4 0.4

San Joaquin
Conveyance and 0.7 ’ 0.5
Distribution

Wastewater 4.2 4.2
Reclamation

Auburn Dam - All sizes 2.6
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Portions of components included in the Conjunctive Use Alternative and Auburn Dam
Alternative were assumed to require replacement at 25-year intervals and the costs of
these replacements are shown in Table 7-6.

Table 7-6
Replacement Costs

($ millions)

Component Conjunctive Auburn
Use Dam

Feather River Diversion
and Water Treatment 24.9 24.9
Plant

Fairbairn Diversion and
Water Treatment Plant 11.6 11.6
Expansion

Freeport Diversion and
Water Treatment Plant 44.8 26.3

E1 Dorado Pumping
Station and Water 15.2 15.2
Treatment Plant

E1 Dorado Storage and
Water Treatment Plant 4.5 4.5

Folsom Distribution and
Water Treatment Plant 7.2 7.2

Rancho Murieta Water
Treatment Plant 1.5 1.5

San Joaquin Conveyance
and Distribution 14.0 10.0

Wastewater Reclamation 32.0 32.0

Auburn Dam - All sizes 20.0
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In the Conjunctive Use Alternative and Auburn Dam Alternative several entities within
the ARWRI study area would need to contract for additional, but existing, water
supplies. In both alternatives, San Joaquin County is assumed to contract for 50,000
acre-feet of water annually from the Stanislaus River at a cost of $50 per acre-foot, for an
annual cost of $2,500,000. In the Conjunctive Use Alternative, it is assumed that E1
Dorado County, Placer County Water Agency, and the City of Folsom would
eventually need to obtain a total of 37,850 acre-feet of water annually through contracts
or transfers. The cost of this is assumed to be $300 per acre-foot, for a total annual cost
of $11,355,000.

Additional water conservation above that included in the No-Action Alternative is
assumed to meet 58,300 acre-feet of the projected water need in the ARWRI study area
by the year 2030. For the economic analysis, it was assumed that additional water
conservation would begin in year 1997 and increase uniformly to its maximum of 58,300
acre-feet in year 2030 and remain constant thereafter. The cost of additional water
conservation was assumed to be $150 per acre-foot so that the total cost of additional
conservation in year 2030 would be $8,745,000.

Discounted capital costs, annual operation and maintenance costs, periodic replacement
costs, costs of water contracts or transfers, and costs of additional water conservation
are shown in Table 7-7. In addition, Table 7-7 shows discounted total costs of the
alternatives converted to an annual equivalent basis at an interest rate of 7.625 percent
over 50 years.
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Table 7-7
Discounted and Annual Equivalent

Total Costs of Alternatives
($ millions)

Conjunctive Auburn Dam Auburn Dam Auburn Dam
Use 430,000 AF 900,000 AF 1,200,000 AF

Capital 1,002.2 1,153.6 1,224.0 1,335.8

Construction 845.3 961.0 1,030.0 1,128.2

IDC 156.9 192.6 194.0 207.6

Operation and
Maintenance 218.4 200.6 199.7 199.7

Replacement 10.0 9.6 9.5 9.5

Water Contract 46.5 17.4 17.4 17.4

Water 40.8 40.8 40.8 40.8
Conservation

Total 1,317.9 1,422.0 1,491.4 1,603.2

Annual 103.1 111.2 116.7 125.4
equivalent
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COST EFFECTIVENESS

As previously noted, the No-Action Alternative has a number of significant adverse
consequences, and for the economic analysis it has been assumed that local entities
would take actions to provide future water supplies and maintain ground-water
quality. Expressed another way, the relevant economic question is not whether
something should be done, but what is the best (least-cost alternative) way to do it. The
Conjunctive Use Alternative and Auburn Dam Alternative are compared on a cost-
effectiveness basis in terms of the cost of water, including additional conservation, per
acre-foot.

Annual total costs per acre-foot of meeting the water need of the ARWRI study area are
displayed in Table 7-8. The Auburn Dam Alternative featuring the 900,000 AF and
1,200,000 AF dams at Auburn would provide flood protection for the Sacramento area.
A portion of the capital, operation and maintenance and periodic replacement costs of
the dams themselves was allocated to flood control and is excluded from the per acre-
foot costs of water shown in Table 7-8.

The annual per acre-foot costs in Table 7-8 are based on meeting the entire water need
of the ARWRI study area. That volume of water equals the surface water that would be
supplied or delivered by the alternatives plus the additional conservation attributable
to the alternatives.

Table 7-8
Annual Total Per Acre-foot Cost of

Meeting Study Area Water Need

Conjunctive Use $419

Auburn Dam - 430,00 AF $451

Auburn Dam - 900,000 AF $416

Auburn Dam - 1,200,000 AF$416

The Conjunctive Use Alternative and Auburn Dam Alternative are composed of many
individual components. Some of these components would help meet water needs in
only one county of the ARWRI study area while others would help meet needs in more
than one county. The Fairbairn Diversion and Water Treatment Plant Expansion is an
example of the former and the Feather River Diversion and Water Treatment Plant an
example of the latter.
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Table 7-9 shows the annual total per acre-foot costs of the Conjunctive Use Alternative
and Auburn Dam Alternative on a countywide average basis when costs are allocated
among the five counties in the study area. The costs of facilities serving only one
county are directly assigned to that county while the costs of facilities serving more
than one county are allocated among the counties served in proportion to the volume of
water supplied or delivered by the facility in question.

Table 7-9
Annual Total Per Acre-foot Cost of

Meeting Study Area Water Need
on a Countywide Average Cost Basis

Conjunctive Auburn Auburn Auburn
County Use Dam Dam Dam

430,000 AF 900,000AF 1,200,000
AF

E1 Dorado         $763         $915         $846         $847

Placer             $383         $400         $392         $392

Sacramento        $472         $491         $462         $462

SanJoaquin        $417          $429         $399          $400

Sutter            $21          $21         $21         $21

Page 7-14 ARWRI Planning Report

C--077629
C-077629



Section 7 - Economic Analysis

There are federal programs that could pay at least a portion of the construction costs of
water treatment plants and wastewater reclamation plants. Table 7-10 displays the
annual total costs of the Conjunctive Use Alternative and Auburn Dam Alternative for
meeting the water needs of the ARWRI study area under the assumption that none of
the construction costs for these facilities would be paid for by entities within the study
area. The costs of annual operation and maintenance and periodic capital replacement,
however, would still be a local responsibility. The annual per acre-foot costs in Table 7-
10 are the same as those in Table 7-8 with the exclusion of the construction costs of
water treatment and wastewater reclamation plants.

Table 7-10
Annual Total Per Acre-foot Cost of

Meeting Study Area Water Need
Excluding Construction Costs of Water Treatment

and Wastewater Reclamation Plants

Conjunctive Use $292

Auburn Dam - 430,000 AF $348

Auburn Dam - 900,000 AF $313

Auburn Dam - 1,200,000 AF $313
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Table 7-11 shows the annual total per acre-foot costs of the alternatives on a countywide
average basis under the assumption that none of the construction costs for water
treatment and wastewater reclamation facilities would be paid for by entities within the
study area. The costs of annual operation and maintenance and periodic capital
replacement, however, would still be a local responsibility. The annual per acre-foot
costs in Table 7-11 are the same as those in Table 7-9 with the exclusion of the
construction costs of water treatment and wastewater reclamation plants.

Table 7-11
Annual Total Per Acre-foot Cost of

Meeting Study Area Water Need
on a Countywide Average Cost Basis

Excluding Construction Costs of Water Treatment
and Wastewater Reclamation Plants

County Conjunctive Auburn Dam Auburn Dam Auburn Dam
Use 430,000 AF 900,000 AF 1,200,000 AF

E1 Dorado            $512              $663             $595             $596

Placer               $234              $250             $243             $243

Sacramento          $294              $344             $315             $316

San Joaquin           $316              $360              $331              $331

Sutter               $21             $21             $21             $21

FOUR PLANNING CRITERIA ESTABLISHED BY FEDERAL PRINCIPLES AND
GUIDELINES

There are four planning criteria which are established by Federal Principles and
Guidelines. These criteria are (1) completeness, (2) effectiveness, (3) efficiency, and (4)
acceptability, and are described below.

Completeness

Completeness is the extent to which an alternative plan provides necessary investments
or other actions to ensure realization of the planning objectives. Following is a
description of completeness with respect to five important comparison factors: (1)
objectives, (2) consistency, (3) further action, (4) physical implementability, and (5)
environmental resources. Overall, each of the alternatives is complete. The two project
alternatives meet the project goals. The No-Action Alternative would require a
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significant reduction in water demand through land retirement and/or reduced growth
in order to meet the ARWRI projected water demands, in addition to significantly
increased ground-water pumping.

Objectives

The two project alternatives address the objectives of the ARWRI. The ground-water
basins and surface water supplies are managed to maintain beneficial uses and to
protect water quality. Both alternatives would meet projected 2030 water demands.
Flows in the rivers would be managed to provide water-oriented recreation and sustain
the riverine and associated biological environment. Both project alternatives would be
consistent with flood protection needs, also. Moreover, two out of the three potential
Auburn dam configurations includes some aspect of flood protection.

The No-Action Alternative does not meet all of the objectives of the study. The ground-
water basins are not managed effectively and ground-water overdraft would continue
to be a problem in certain areas. Along the western portion of San Joaquin County,
saline intrusion would continue and other areas as well may develop a similar problem
with saline intrusion. In the western portion of Placer County and the eastern portion
of Sacramento County, unrestricted ground-water pumping may result in dewatering
the basin.

Another ARWRI objective that is not met under the No-Action Alternative is providing
for 2030 projected water demands. Although additional ground-water pumping may
provide the required volume of water in certain sections of the study area, other areas
have limited ground-water resources. E1 Dorado County and parts of Placer County
would not be able to meet the projected water demands because of the lack of any
significant ground-water resource. Reductions in demand would be necessary and
result in land retirement and potential limitations on growth.

Consistency

This is the capability to consistently and reliably provide the water supply needs
throughout the study area. Both project alternatives provide a consistent and reliable
water supply. In critically dry periods, the Auburn Dam Alternative provides a reliable
supply of water to critical areas which do not have a ground-water resource available.
This dry year supply would be available to E1 Dorado County and sections of Placer
and Sacramento Counties. The Conjunctive Use Alternative relies on the development
of water transfers/contracts for the critically dry years for these same areas. Both
alternatives rely on greater use of the ground-water resource during the dry periods.

The No-Action Alternative could lead to dewatering of ground-water basins and may
require extensive demand reduction measures.
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Further Action

Whichever alternative is selected for implementation, it is expected that it will be
constructed in stages throughout the study period. Additional environmental
documentation to assess impact and mitigation needs will be required on a site-specific
level for many of the projects.

Under the No-Action Alternative, the local communities would be required to develop
resources to meet their 2030 water needs independent of a regional solution.

Physical Implementability

All of the alternatives have a similarly high capability of being implemented. None
present unusually difficult construction challenges.

Environmental Resources

The ability to mitigate unavoidable adverse environmental impacts is an important
factor in completeness. The types of environmental impacts and scope of mitigation are
fairly different for each alternative. The expected success is not similar for all plans in
terms of the ability to accurately identify potential direct impacts and the potential
ability of the mitigation measures to offset the direct impacts.

The Auburn Dam Alternative requires locating lands to mitigate impacts associated
with the construction of an Auburn dam. The larger the dam proposed, the greater the
amount of land needed for mitigation. There may be difficulty locating land suitable
for mitigation.

Effectiveness

Effectiveness is the extent to which an alternative resolves the identified problems and
achieves the planning objectives Factors in measuring effectiveness include (1) water
supply, (2) surface water management, (3) ground water management, (4) flood
control, and (5) environmental restoration. Both the Auburn Dam and Conjunctive Use
Alternatives provide fairly effective programs, although the Auburn Dam Alternative
has a more effective means of providing dry year supplies to critical areas.

Water Supply

All of the alternatives meet the projected 2030 water demands, with the exception of the
No-Action Alternative. The Conjunctive Use Alternative meets projected demand, with
greater reliance on ground water during drought periods. The Auburn Dam
Alternative provides a reliable source of surface water to critical areas, including
providing surface water during drought periods. The Auburn Dam Alternative also

Page 7-18 ARWRI Planning Report

C--077633
(3-077633



Section 7 - Economic Analysis

provides additional surface water throughout normal to wet periods to the study area.
The No-Action Alternative does not meet the projected 2030 water demands
throughout the study area.

Surface Water Management

The Conjunctive Use Alternative and Auburn Dam Alternative both effectively manage
the surface water resources. The Auburn Dam Alternative modifies flows in the
American River by slightly decreasing flows during the spring during periods of high
flows and increasing flows in the summer and fall to meet demands. Also, under the
two multi-purpose dam options, fall flows may be increased to bring the reservoir level
down to required flood control elevations. The No-Action Alternative utilizes surface
water diversions the least of all the alternatives.

Ground Water Management

The No-Action Alternative uses the ground-water basin the greatest of all three
alternatives. There is not controlled management of the basin and ground-water
overdraft is possible. Increases in saline intrusion and it’s associated degradation in
water quality could also occur with this alternative.

The Conjunctive Use Alternative is a maximization of the ground-water basin,
alternating water deliveries from both surface water and ground water. Ground-
pumping would result in year to year fluctuations in the ground-water levels
throughout the study area but the long term levels would be equivalent to 1990 ground-
water levels.

The Auburn Dam Alternative provides some level of conjunctive use but to a lesser
extent than would occur under the Conjunctive Use Alternative. Ground-water
pumping would be more consistent under the Auburn Dam Alternative since the
surface water supplied would be more consistent also.

Flood Control

There are three possible Auburn storage configurations under consideration. A single
purpose dam, water supply only with 400,000 af storage, does not provide any level of
flood protection. The Auburn Dam Alternative provides some flood protection under
the multi-purpose dam configurations. A 900,000 af dam and reservoir would provide
roughly 250 year level of protection while also providing the same amount of water
supply that the 400,000 af single purpose structure provides. The 1.25 million af dam
and reservoir would provide approximately 450 years level of protections while also
providing the same amount of water supply that the 400,000 af single purpose structure
provides. The Conjunctive Use Alternative and the No-Action Alternative do not have
any affect on flood control.
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Environmental Restoration

The No-Action Alternative does not provide any environmental restoration. There is a
need for environmental restoration for both the Conjunctive Use and Auburn Dam
Alternatives. The Conjunctive Use Alternative will require restoration of impacts
associated with construction and siting of pump stations, treatment plant facilities,
pipelines and canals, facility expansions, and reservoir sites. The Auburn Dam
Alternative requires similar restoration as proposed under the Conjunctive Use
Alternative, although many of the facilities are smaller under the Auburn Dam
Alternative. An exception is the restoration required for the construction and operation
of the Auburn Dam and Reservoir facility. There would be significant impacts to the
natural environment and location of potential mitigation sites would be required. It
may be more difficult to locate an adequate mitigation site(s) for areas impacted by the
Auburn Dam than for other components of the alternatives.

Efficiency

Efficiency is a measure of the extent to which an alternative is the most cost-effective
means of alleviating the identified problems while realizing the specified objectives,
consistent with protecting the Nation’s environment.

Cost-effectiveness is measured in terms of the cost of water supplied by the alternatives
on a per acre-foot basis and includes capital costs (discounted at the present) and
annual operation and maintenance costs. The cost-effectiveness of the Auburn Dam
Alternative also includes the two larger, multi-purpose dams that provide flood
protection. One dam would provide greater than 200-year level of protection similar to
the COE Folsom Stepped Release Plan. The second dam alternative would provide less
than 500-year flood protection similar to the COE NED detention dam. As currently
formulated, neither of the multi-purpose dams includes the downstream levee
improvements which are a part of the COE flood control studies.

The annual cost of the Conjunctive Use Alternative is estimated to be approximately
$419 per acre-foot. The annual cost of the water supply only Auburn Dam Alternative
is estimated at $451 per acre-foot. The annual cost of the two multi-purpose Auburn
Dam Alternatives are estimated to be $416 per acre-foot and $416 per acre-foot for the
smaller dam providing less flood protection and the larger dam with the greater degree
of flood protection, respectively.

Acceptability

Acceptability is the workability and viability of an alternative to other Federal agencies,
affected State and local agencies, and public entities, given existing laws, regulations,
and public policies. Support by a non-Federal sponsor is given considerable weight in
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Section 7 - Economic Analysis

this category. The final determination of the acceptability of the alternatives will be
made following public review of the Draft EnvironmentalImpact
Report/Environmental Impact Statement in the winter of 1995/1996.

Non-Federal Sponsor

The Conjunctive Use Alternative and Auburn Dam Alternative both include the
development of a water supply plan. The incorporation of this element allows both
alternatives to be acceptable to the non-federal sponsor.

Groups and Individuals

A number of environmental interests are opposed to the construction of a dam at
Auburn due to the impacts associated with inundation of the canyon. For this reason,
the environmental interests are opposed to the Auburn Dam Alternative.

Reservoir induced seismicity is a concern for some residents in the Auburn area
associated with the development of a dam under the Auburn Dam Alternative.
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Executive Summary

INTRODUCTION

The purpose of this document is to disclose and evaluate the impacts of adopting one of
the alternative regional water supply programs for the American River Water
Resources Investigation (ARWRI) study area. The alternatives developed as part of the
ARWRI include the Conjunctive Use and Auburn Dam Alternatives, and a No-Action
Alternative. This Environmental Impact Report/Environmental Impact Statement
(EIR/EIS) will provide decisionmakers with environmental and economic information
that compares the ARWRI program alternatives with existing conditions.

This section presents a summary of ARWRI program EIR/EIS. This is a joint
environmental document for the U.S. Bureau of Reclamation (Reclamation) and the
Sacramento Metropolitan Water Authority (SMWA), prepared to disclose the
environmental impacts of implementing alternatives identified by the ARWRI Planning
Report. This section provides an overview of: the study area; the purpose and need for
the EIR/EIS; future uses of the EIR/EIS; relevant issues; alternatives; and impacts of the
proposed alternatives; and other impact conclusions required by the California
Environmental Quality Act (CEQA) (State CEQA Guidelines Sections 1526, 1527).

The National Environmental Policy Act (NEPA) requires that a federal agency prepare
an EIS for federal actions that may significantly affect the human environment. An EIS
describes the environmental impacts of a proposed action and its alternatives (42 U.S.C.
4375 et seq., 40 CFR 1500 et seq.). Likewise, the CEQA requires that all state and local
government agencies consider the environmental consequences of projects over which
they have discretionary authority before taking action on those projects (PRC 21000 et
seq., Title 14 Code of Regulations 15000 et seq.). This joint EIR/EIS serves both NEPA
and CEQA purposes.

The ARWRI was initiated by Congress in 1991 to investigate methods of meeting the
long-term water supply needs of the ARWRI study area. The ARWRI study area
includes the southwestern portion of Placer County, southeastern portion of Sutter
County, western portion of E1 Dorado County, and most of Sacramento and San
Joaquin Counties (Figure ES-1). Major watercourses witl~in the study area include the
Sacramento, Feather, Bear, American, Cosumnes, Mokelumne, Calaveras, Stanislaus,
and San Joaquin Rivers. The ARWRI Planning Report identified alternatives to meet
the long-term water needs of the study area.

The EIR/EIS analyzes the incremental and cumulative effects of the project components
identified in the Planning Report on regional features, consistent with a program level
of detail.
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Figure ES-1

American River Water Resources Investigation (ARWRI|
Study Area
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=PURPOSE AND NEED FOR EIR/EIS

Current water demands in the study area are about 2,700,000 acre-feet (af) and are
projected to increase to 3,000,000 af by 2030. Most of these demands are met from
surface water originating in the American River basin and ground water (Tables ES-1,
ES-2). Both surface water and ground water are used in the study area to meet existing
demands. Surface water is available during average and dry years. However, portions
of the ground-water system is currently in overdraft. Analysis of the existing water
supplies within the study area found that continued reliance on ground water to meet
the long-term demands would exacerbate overdraft conditions. This would result in
water quality problems and possible dewatering of some local wells. The Planning
Report determined that to meet the demands and stabilize the ground water storage,
approximately 521,000 af/yr of water is needed. The alternatives considered in the
Planning Report would provide water for the projected demand through conservation,
reclamation, and new water facilities.

Table ES-1
American River

Surface Water Supplies
(acre-feet)

Supplies
Average Annual Runoff 2,681,000
Average Dry Year Runoff 1,730,000
Minimum Year (1977) 457,000

Note: Values based on data used in the PROSIM analysis of the ARWRI.

FUTURE USES OF THIS DOCUMENT

This program EIR/EIS addresses the impacts of adopting a water supply program
represented by a series of individual actions that can be characterized together as one
large program. It discusses impacts at a program level of detail and serves as the
umbrella document for future site-specific environmental documents. Future
documents will build on this impact assessment and describe the localized impacts of
specific facilities and their associated footprints. The CEQA lead agency, SMWA, is a
Joint Powers Authority that serves as an umbrella organization for the local agencies
participating in the ARWRI. It acts as a clearinghouse and facilitator for the planning
process. Although SMWA has prepared this document, future CEQA documents
required for implementation and construction of project components will be initiated
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Table ES-2
American River Water Rights

Annual Quantities
(acre-feet)

Name Water Right CVP Contract Total

Foresthill PUD 2,800 2,800
PCWA Middle Fork Project
Roseville 30,000
Granite Bay 25,000
PCWA 65,000
Total PCWA 120,000

North Area Water Rights
San Juan Water District 33,000
City of Folsom 22,000
Folsom Prison 4,000
Total North Area 59,000

San Juan Water District
Orangevale Water Co. 7,500
City of Folsom 700
San Juan Water District 4,000
Total San Juan 12,200

Lotus Coloma 3,000 3,000
E1 Dorado Irrigation District
PG&E forebay 15,100
E1 Dorado Hills 7,600
Weber Creek 1,200
GDPUD 20,000
Total EID 43,900

Folsom South Canal
Southern CA Water Company 10,000
SMUD 15,000 60,000"
Dept of Parks and Recreation 5,000
Total FSC 90,000

Roseville 32,000 32,000
City of Sacramento 230,000 230,000
City of Carrnichael 32,600 32,600
EBMUD 150,000 150,000"
New Contracts (PL 101-514)
E1 Dorado Co. 15,000
Sacramento Co. 22,000
City of Folsom 13,000
Total New Contracts 50,000b

E1 Dorado Irrigation District 17,000�

San Joaquin County 160,000‘
Sacramento County 160,000°
Notes:
a - Water has never been diverted
b - Proposed new CVP contracts
c - Proposed new water right
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and adopted by local agencies. SMWA is responsible for ensuring implementation of
mitigation and monitoring identified in this program EIR/EIS and local agencies are
responsible for site-specific mitigation that may follow. Construction of any component
by federal agencies would require preparation of appropriate site-specific NEPA
documentation.

AUTHORITIES

Implementation of program components will require approvals from various
regulatory agencies consistent with legislated authorities as summarized below.

Federal Requirements

¯ Clean Water Act (33 USC §1251 et seq. [1976] & Supp. II [1978]; 33 CFR 320-330; 40
CFR 230-2330

¯ Endangered Species Act (16 USC §1531 et seq.)
¯ Wild and Scenic Rivers Act (16 USC §1271 et seq.), President’s Environmental

Message of August 1979, and Council on Environmental Quality Memorandum of
August 10, 1980, for Heads of Agencies

State Laws, Regulations, Authorizing Agencies and Policies

¯ State Water Resources Control Board, Division of Water Rights
¯ California Department of Fish and Game
¯ State Lands Commission

OTHER PROJECTS AND ISSUES RELATED TO ARWRI

State and Federal Wild and Scenic Rivers Act

The lower American River is included in both the State and National Wild and Scenic
River Systems (NWSRS). In addition, portions of the river that could be affected by the
Auburn Dam component are eligible for inclusion in the NWSRS.

Water Rights

Water rights in the American River basin are held by individual water agencies,
districts, cities, or by Reclamation as part of the CVP. Water is also dedicated to
environmental uses through instream flow requirements. Some of the current
diversions in the American River basin are less than the full water right or contract
amount associated with that diversion. The water to meet the needs identified in the
ARWRI may come from the unused water rights or contracts. The sale or transfer of
this water could affect the cost of water for the program components. The Planning
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Report identifies a cost of water for transfers that is higher than current rights or
contracts.

Central Valley Project Improvement Act (Public Law 102-575, Title 34)

On October 30, 1992, the Central Valley Project Improvement Act (CVPIA) was signed
into law. This document mandates changes in management of the Central Valley
Project (CVP), particularly for the protection, restoration, and enhancement of fish and
wildlife. The CV-PIA addresses many major areas of change affecting the CVP,
including but not limited to the following:

¯ Annual dedication of 800,000 af/yr of water to fish and wildlife;
¯ Goal of doubling the number of anadromous fish in Central Valley rivers and

streams by 2002;
¯ Tiered water pricing;
¯ Firm water supplies for Central Valley wildlife refuges;
¯ Moratorium on new long-term CVP contracts until completion of an EIS.

Reclamation is preparing a programmatic EIS (PEIS) addressing the changes required
by the CVPIA. The PEIS, scheduled for completion in 1996, is evaluating a range of
alternatives for meeting the objectives of the CVPIA. Selection of an alternative or
combination of alternatives will likely affect water projected to be available for the
unmet need of the ARWRI study area.

American River Watershed Project (ARWP)

A draft supplemental EIS/supplemental draft EIR on ARWP was released in August
1995 with the final document scheduled for release in early 1996. The ARWP was
requested by Congress as a supplement to the American River Watershed Investigation
Feasibility Report, prepared by the U.S. Army Corps of Engineers (COE) in 1991 in
response to flooding in 1986. The 1991 report recommended construction of levees and
related improvements in the Natomas area of Sacramento and a flood detention dam on
the North Fork American River at Auburn, upstream of Folsom Reservoir. In 1992,
Congress authorized construction of the Natomas portion of the recommended plan
and requested additional information on the flood detention dam and other flood
protection measures for the main stem of the American River. The American River
Watershed Project recommends three alternatives for improving American River flood
protection: Folsom Modification Plan, Folsom Stepped Release Plan, and the Detention
Dam Plan. The ARWRI could be affected by the ARWP depending on the alternative,
or combination of alternatives selected to increase flood protection in the American
River Basin.

Page EIR/EIS ES-6 ARWRI Draft EIR/EIS

C--077660
(3-077660



Executive Summary

PL 101-514 Contracts

Public Law (PL) 101-514 directs Reclamation to enter into water service contracts with
the following entities up to the indicated amounts: San Juan Water District - 13,000
af/yr, County of Sacramento - 22,000 af/yr, and the E1 Dorado County Water Agency -
15,000 af/yr. Contracting is to follow environmental review and preparation of
appropriate environmental documentation. Preparation of project level environmental
documentation to support the contracting is currently underway. Consequently, the
precise terms of any such contracts regarding water availability, costs, and conditions,
are unknown. Because the effects of implementing any of the PL 101-514 contracts is
speculative, none are included in the ARWRI no-action alternative. These contracts, if
implemented, would provide a basis for some of the new or expanded diversions
included in the ARWRI action alternatives.

CALFED Bay/Delta Program - December 15, 1994 Accord

In June 1994, the state and federal agencies with responsibility for managing the San
Francisco Bay/Sacramento-San Joaquin Delta Estuary (Bay-Delta Estuary), formalized
an agreement to work together to solve problems in the Bay-Delta Estuary.

The framework agreement that formalized the CALFED effort pledged that the agencies
would work together in three areas of Bay/Delta management:

¯ Water quality standards formulation;

¯ Coordination of State Water Project and CVP operations with regulatory
requirements;

Development of long-term solutions to problems in the Bay/Delta Estuary
(Bay / Delta Program).

The first phase of the CALFED Bay/Delta Program is to develop a range of alternatives
for solving the long-term problems of the Bay/Delta Estuary. Followed by a program
EIR/EIS to evaluate the potential impacts of the alternatives. Because of the schedule
and magnitude of analysis, it is not possible to project how the CALFED Program
would affect the recommendations of the ARWRI.

Interim Restoration and Management of the Auburn Dam Site Draft Preliminary
Concept Plan

Reclamation is developing a restoration and management plan at the Auburn Dam site
with the following objectives:

Seal the original Auburn Dam diversion tunnel for safety reasons.
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¯ Construct a permanent pump station for PCWA as a replacement of PCWA’s
temporary pump station, which must be removed annually to prevent inundation
during high flow periods as a result of its proximity to the river, upstream of the
diversion tunnel inlet.

¯ Restore the river channel at the Auburn site to accommodate above objectives and
restore instream and riparian values.

A permanent pump station for Placer County Water Agency (PCWA) would provide a
year-round diversion point for PCWA to take a portion of its American River
entitlements, consistent with both alternatives of the ARWRI. The draft preliminary
concept plan is included as Appendix K of this document.

RELEVANT ISSUES

Public Trust Doctrine

The public trust doctrine was applied by an Alameda County Superior Court in EDF v.
EBMUD, a case involving the American River. The resulting judgment weighed the
interests of EBMUD in providing a secure, high quality water source for municipal use
against the instream flows required to maintain environmental values in the lower
American River. The judgment established a "physical solution" specifying minimum
streamflows at the mouth of the American River that must be present before East Bay
Municipal Utility District (EBMUD) can take delivery of water from the river.

The two ARWRI action alternatives include new and/or increased diversions from the
American River and other rivers in the study area. The assumptions governing water
supply availability and instream flow requirements pertaining to each river are
documented in this report. If court or SWRCB action under the public trust doctrine, or
similar legal doctrine, reduces water supply availability from these assumptions, the
ARWRI alternatives will not fully meet the future water needs of the study area.

Area of Origin Statutes

The California Water Code contains a number of sections addressing certain rights and
obligations of areas in which water originates. These statutes are known variously as
the "area of origin statutes," or the "watershed protection act(s)".

These statutes have not yet been interpreted by any court, and their effect and
applicability are unknown. Depending on court interpretation, these area of origin
rights would have priority over existing CVP and SWP water rights, requiring that
CVP/SWP diversions cease if such diversions would deprive the study area of the prior
right to waters needed to meet the beneficial needs of the ARWRI study area. In the
driest years and months, CVP and SWP water rights typically cannot be exercised due
to lack of streamflow, and deliveries are made with water stored previously during wet
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periods. Under these dry year conditions, an immediately prior area of origin could be
of no value, since water is physically unavailable. The question of whether an area of
origin is entitled to water previously diverted by the SWP or CVP remains unanswered.

Because of the speculative nature of these rights, the ARWRI alternatives do not depend
on the existence of area of origin water rights. New and expanded diversions are
assumed to be supported by new and existing water rights and water service contracts,
possibly buttressed by area of origin rights. Specifically, area of origin rights could
offset some of the uncertainties associated with CVPIA implementation and the Bay-
Delta water rights process by ensuring some level of protection and/or priority for
water rights required to satisfy the future unmet water needs of the ARWRI service
area.

PROJECT ALTERNATIVES

The EIR/EIS addresses a no-action and two action alternatives to increase the available
water supply in the ARWRI study area as identified in the Planning Report. The
proposed alternatives are the Conjunctive Use Alternative and the Auburn Dam
Alternative. Both alternatives use similar project components to deliver comparable
amounts of water to the study area on an average annual basis. However, the
operation, size and costs of the project components needed for both alternatives differ
significantly. The potential project components are summarized below and are
followed by a description of the proposed and No-Action Alternatives.

Potential Project Components

The component projects described in the Planning Report are general in nature. The
decision to build a component will be made in the future by local agencies. Detailed
engineering, regulatory and planning evaluations will be required at that later date. In
making a final decision to construct individual components, the local agencies will
select the best component to meet the specific water needs.

New Storage

The ARWRI identified new on-stream and off-stream water storage facilities on the
North Fork of the American River (Auburn Dam), South Fork American River
tributaries, and Sacramento-San Joaquin River Delta tributaries in eastern San Joaquin
County that could be used to meet project demands in the study area.

Auburn Dam

This component consists of a water storage facility near Auburn (assumed to be near the
site selected by COE (1995) for the "detention dam"). The size of the reservoir is not
specified in this document and will be determined at the project-level should this
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component be included in the preferred alternative. For purposes of impact analysis in
the EIR/EIS, three sizes of dam were analyzed (Table ES-3).This component is
contained in the Auburn Dam Alternative.

Table ES-3
Auburn Facility Options

Total Facility Capacity (af) Water Supply Space(af) Flood Control Space(af)

430,000 430,000 0
900,000 300,000 600,000

1,200,000 300,000 900,000

El Dorado County Reservoirs

Prior to the initiation of the ARWRI, the E1 Dorado County Water Agency (EDCWA)
proposed two reservoirs to help meet water needs in the agency service area. Texas
Hill Reservoir, to be located on Weber Creek, a South Fork American River tributary,
would store 22,000 af. Alder Creek dam would be located on Alder Creek and could
store up to 31,000 aL Both reservoirs are considered as potential components within the
ARWRI and are included in both alternatives.

Eastside San Joaquin County Reservoirs

The ARWRI includes three reservoirs to store water for San Joaquin County. The
specific size, design and locations of proposed reservoirs for Duck Creek and South
Gulch are unspecified. The third storage site assumes expansion of the existing
Farmington Reservoir. The Farmington Reservoir could be modified to store up to
160,000 af of floodwater from Littlejohns Creek and water diverted from the Stanislaus
River via the Upper Farmington Canal owned by Stockton East Water District (SEWD).
The South Gulch reservoir would store up to 140,000 af of Calaveras River water
diverted from New Hogan Reservoir via a tunnel. The Duck Creek Reservoir would
store up to 200,000 af of surplus Mokelumne River water delivered through a pipeline
from Pardee Reservoir when it is full or spilling. This component is contained in both
alternatives.

Water Transfers

Water transfers are a source of water for the project. Various short-term and long-term
transfers could be negotiated with water sellers. This document identifies a Stanislaus
River transfer that could help meet project water needs; also a transfer to E1 Dorado
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County and city of Folsom required under the Conjunctive Use Alternative. Additional
transfers could be negotiated in the future as needed to meet demands. One partial
transfer could involve San Joaquin and Sacramento Counties receiving water from
Sacramento River.

Stanislaus River Transfer

Potential sources of water available for transfer to the project area include CVP contract
deliveries, purchase of water rights, annual or long-term transfers, or transfer of
consumptive use. Possible water sellers include the Oakdale Irrigation District (OID)
and South San Joaquin Irrigation District (SSJID) that are senior water rights holders on
the Stanislaus River. This EIR/EIS assumes that on armual average 50,000 af would be
available from transfer and/or CVP contract delivery, conveyed to the study area
through the existing Farmington Canal. The alternatives assume that up to 49,000 af/yr
from a CVP water service contract held by Central San Joaquin Conservation Water
District (CSJCWD) would be supplied to the project area. This component is contained
in both alternatives.

El Dorado County and City of Fotsom Transfer

Under the Conjunctive Use Alternative (discussed below), it will be necessary to
implement water transfers in dry years to portions of the ARWRI study area that do not
have access to substantial ground-water supplies. These areas include the city of
Folsom and E1 Dorado County. These transfers could be facilitated by some of the
components included in the program alternatives, such as the Feather River diversion
or expanded American River diversions. Specifically, an entity such as Sacramento or
PCWA, that have access to surface and ground-water supplies, could increase its
surface water use in wet years thereby banking water in the ground-water system. In
dry years the transfer entity would increase its ground-water pumping, in effect, using
the previously stored ground water. A total transfer of up to 25 percent of the area’s
total demand would be required to compensate for dry year deficiencies. Transfers are
needed 14 percent of the time based on model simulations.

New or Expanded Diversions

Both of the ARWRI action alternatives include new or expanded diversions of surface
water. New or expanded diversions are proposed on the American, Sacramento, and
Feather Rivers.

American River

Reclamation diverts water from Folsom Lake for delivery to San Juan Water District,
Folsom, and PCWA diverts water above Folsom Lake for delivery to its service area.
The City of Sacramento and Carmichael Water District divert from the river below
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Folsom Lake. These diversions would remain the same or be expanded to divert
additional water to help satisfy unmet needs. The Sacramento plans to expand its
Fairbairn Water Treatment Plant (WTP) and/or its Sacramento WTP to increase the
diversion capacity by 40,000 af/yr. This expansion is included in the new or expanded
diversion component. Of the 100,000 af/yr capacity of Fairbairn, Sacramento is
currently using approximately 50,000 af/yr. This unused portion is included in the No-
Action Alternative and could be used to meet future demand in the study area.

As an alternative to a new Sacramento River diversion at Freeport (described below),
diversion from Lake Natoma could be used to meet a significant portion of the
projected need in southern Sacramento County and/or San Joaquin County. This
option could deliver water through the Folsom South Canal (FSC) for Sacramento
County and into the San Joaquin County Conveyance Canal for delivery to San Joaquin
County. This component could be implemented for both alternatives.

Sacramento River

Both of the ARWRI action alternatives include new Sacramento River diversions near
Freeport. This facility would provide for the conjunctive use of surface and ground-
water supplies in southern Sacramento County and San Joaquin County. At times
when surface water is available for diversion, surface water would be delivered to these
areas. Later, when surface water is not available for diversion, these areas would rely
on ground-water pumping.

In both alternatives, the Freeport diversion would serve new conveyance facilities
extending easterly or southerly from Freeport to the proposed San Joaquin County
Conveyance Facility (SJCCF).This component could be implemented for both
alternatives.

Beaver Slough

As an alternative to the Freeport or American River diversion, water could be diverted
at Beaver Slough in the Delta to the proposed SJCCF for delivery to San Joaquin
County. This component could be implemented for both alternatives.

Feather River

A new diversion from the Feather River would divert water upstream of the confluence
with the Sutter Bypass and into southern Sutter County, western Placer County, and
northern Sacramento County. One way this may be accomplished is by utilizing
PCWA’s Middle Fork Project American River Water Rights through an exchange with
the SWP. Specifically, the SWP would release water from Lake Oroville to the new
diversion. In return, PCWA would release a like quantity of water down the American
River for the SWP. This diversion could operate together with the existing PCWA
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American River Diversion. As an option, PCWA could divert the entire water right
from American River. The unmet need in Sutter County could also be satisfied through
a Feather River diversion at the same location as the PCWA diversion using upstream
water transfers, a water banking program with SWP, or diversion of surplus flow in wet
years as source water. This component could be implemented for both alternatives.

New Conveyance

New major conveyance facilities are needed to collect and distribute the water
generated by the project components. The conveyance facilities evaluated in this
EIR/EIS are regional and deliver water to large areas; impacts associated with local
distribution systems are given only general evaluation.Three major conveyance
facilities are considered:

Sacramento River Diversion at Freeport

A new diversion facility at Freeport could be linked to the FSC with a buried pipeline.
The water would be pumped to the FSC for use in southern Sacramento County and
then conveyed south to San Joaquin County through the SJCCF. New water treatment
plants would be built in Sacramento and San Joaquin Counties for water diverted at
Freeport. This component could be implemented for both alternatives.

Feather River Conveyance

Water from the new Feather River diversion would be conveyed to Sutter County,
western Placer County, and northern Sacramento County by pipeline and open channel.
This component could be implemented for both alternatives.

San [oaquin County Conveyance Facility

The FSC currently extends to Southern Sacramento County near the Rancho Seco Power
Plant. The SJCCF would extend the FSC south into San Joaquin County for the purpose
of conveying water diverted at Freeport, Lake Natoma, or Beaver Slough to San Joaquin
County. The SJCCF could be extended to the existing Farmington Canal to serve
eastern San Joaquin County. The facility could be an open channel or a pipeline and is
contained in both alternatives.

Wastewater Reclamation

Local water and wastewater agencies have planned certain wastewater reclamation
projects in the study area that provide water for landscaping, golf courses, or
agriculture in lieu of potable water. This component is contained in both alternatives is
would be used only to offset uses that would otherwise be developed. These projects
include the projects described below.
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EID/Et Dorado Hills

About 3,100 af per year could be treated in the E1 Dorado Hills area for use at 33 si’tes in
the area.

Roseville Regional Wastewater Treatment Plant

Approximately 15,000 af/yr could be used in Placer County from the Roseville Regional
WTP. Additional distribution facilities, including pipelines and pumps, would be
needed to implement this component.

Sacramento Regional Wastewater Treatment Plant

Water reclamation at the Sacramento Regional WTP would treat approximately 5,000 af
for use in Sacramento County.

North Stockton Wastewater Reclamation Facility

This project would treat approximately 14,600 af/yr to meet various water needs in the
Stockton area. Additional treatment, conveyance and pumping facilities may be needed
to implement this project.

Conservation

The overall assumed level of M&I conservation assumed for this project, from 1990
levels, is 15 percent. Water conservation programs are included as a component of both
alternatives considered by this EIR/EIS. The water demand projections used to identify
the project need and to define the No-Action Alternative include the assumption that
municipal and industrial per capita water demands would be reduced by 10 percent
from 1990 levels by 2030. The projections also include the assumption, that irrigation
efficiencies would increase, on average, by two percent by 2030 from 1990 levels. An
additional five percent reduction in municipal and industrial per capita demands is
included as a component in the two action alternatives.

Land Retirement

This component includes the removal of irrigated land from agricultural production.
Either local agencies or Reclamation would purchase the land, remove it from use and
transfer the water to M&I use. Specifics of this component were not developed as part
of the ARWRI, but the component is part of both alternatives and is an option available
to local agencies to help meet future water supply needs.
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ALTERNATIVES ANALYZED

Various components described previously are functionally linked and have been
grouped into two action alternatives: the Conjunctive Use Alternative and the Auburn
Dam Alternative. Components common to both action alternatives are listed below,
followed by details of the alternatives. The components included in the analysis
represent one alternative to provide water to the particular area of need. The actual
selection of a component would be based upon future analysis for the specific area.

Features Common to Both Alternatives

The two action alternatives have common features needed to provide water to the study
area. These features, which are identical in both alternatives, are listed below:

¯ Conservation;
¯ Wastewater Reclamation;
¯ E1 Dorado County Reservoirs;
¯ Eastside San Joaquin County Reservoirs;
¯ San Joaquin County Conveyance Facility;
¯ Stanislaus River Transfer;
¯ Feather River Diversion;
¯ American River Diversions to Georgetown Divide Public Utility District (GDPUD)

and E1 Dorado Irrigation District (EID);
¯ Land Retirement;
¯ American River Diversions to city of Sacramento, PCWA, and city of Folsom;
¯ Diversion of surplus Sacramento or American River flow to San Joaquin and

Sacramento Counties. Existing regulatory standards are assumed for this analysis.
For American River, modified D-1400 regulates the minimum flow.

Regulatory Assumptions of the Alternatives

The alternatives assume certain specific minimum in-stream flow requirements for the
study area that govern flows. It is assumed that these flows must be maintained with or
without implementation of the alternatives. Assumed minimum flow criteria apply to
rivers in the study area and to the Delta. The American, Cosumnes, Mokelumne, and
Calaveras Rivers flow directly through the study area, whereas the Sacramento,
Feather, and Stanislaus Rivers border the study area. All have instream flow criteria.

Conjunctive Use Alternative

The Conjunctive Use Alternative is based on utilizing storage in the study area’s
ground-water system by varying the mix of surface water and ground water used each
year to meet water demands. In wet years, surface water use would be increased and
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ground-water pumping reduced. In dry years, ground-water pumping would be
increased and surface water use decreased. To maximize surface water use in wet
years, increased surface water diversion and expanded distribution facilities would be
needed. To increase ground-water pumping during dry years, increased well capacity
and expanded distribution facilities would be required. This coordinated, or
conjunctive, use of surface water and ground water already occurs to some extent in the
study area.

The objective of this alternative is to increase the ability to switch from surface water to
ground water on a year-to-year basis. Portions of the study area, such as E1 Dorado
County and portions of Sacramento and Placer Counties, do not pump the volumes of
ground water necessary to support a conjunctive use program. Under this alternative,
the needs of these areas would be met by other means, such as water transfers.

The Conjunctive Use Alternative includes the common features listed above plus the
following features:

Expanded and New Diversions

New or expanded surface water diversions are required to support conjunctive use in
southern Sacramento County and San Joaquin County. Water could be diverted from
the American River at Lake Natoma and/or from the Sacramento River near Freeport,
below the confluence with the American River, for ground-water recharge in southern
Sacramento County and San Joaquin County. Ground-water recharge would be
accomplished by a combination of in-lieu delivery to agricultural and M&I users, and
direct recharge through injection and/or percolation. Water treatment facilities would
be constructed at the Freeport diversion. This diversion would have to be sized to
capture the surplus flows, when available. A facility located on the Sacramento River
would have access to more surplus flow than a facility on the American River. This
EIR/EIS assumed a facility capable of diverting 530 cfs.

Diversions from the American River to San Juan Water District and city of Folsom
would be increased to meet the needs in these areas. Also, there will be new diversions
to EID and GDPUD, from the river upstream of Folsom Reservoir or from the reservoir.

Auburn Dam Alternative

The Auburn Dam Alternative contains the common features listed above plus surface
water storage on the American River at Auburn. This alternative includes a conjunctive
use component on the American River or Sacramento River that diverts surplus flow or
water released from Auburn Dam. Providing an additional source of water allows the
new diversion to San Joaquin County and southern Sacramento County to be reduced
from what is required if that diversion depends only on surplus flow.

Page EIR/EIS ES-16 ARWRI Draft EIPJEIS

C--077670
C-077670



Executive Summary

New Storage

This alternative includes construction of a dam at Auburn to store and release water for
downstream use. Construction of the Auburn Dam water storage facility would
increase the reliable water yield and supply to E1 Dorado County, city of Folsom,
portions of Placer County that are not suitable for conjunctive use, and San Joaquin
County and southern Sacramento County to augment the conjunctive diversion.
Elsewhere, conjunctive use of surface water and ground water would occur under this
alternative as with the Conjunctive Use Alternative. However, the regulation of
available water supplies afforded by Auburn Dam would reduce the required capacity
(size) of the diversion, conveyance, and distribution facilities needed to deliver water to
San Joaquin County and southern Sacramento County.

Expanded or New Diversions

The Auburn Dam Alternative would require the same diversions on the American
River as under the Coniunctive Use Alternative. However, because Auburn Reservoir
would provide a firm water supply to the city of Folsom, EID, and GDPUD, these
entities would not have to rely on CVP for water supply or develop a transfer program
with another agency during periods of reduced CVP deliveries.

Under this alternative, the Freeport diversion and related conveyance and distribution
facilities would be smaller since they would convey water regulated at Auburn Dam
and released gradually. This EIR/EIS assumes the diversion to be 250 cfs.

No-Action Alternative

The No-Action Alternative for the ARWRI approximates conditions in the study area in
2030 without implementation of a water management program. The minimum flow
criteria under this alternative are based on existing policies and regulatory guidelines
for rivers and streams in the study area. The impact assessment compares the No-
Action Alternative with existing conditions in the study area and with the program
alternatives. The results of these analyses are discussed in the EIR/EIS.

Ground-water Conditions

The No-Action Alternative assumes that ground-water pumping would increase as
needed to meet water needs. It assumes that without a management plan to meet
increased demand in 2030, ground-water pumping would continue at the present rate
and increase in some areas to meet increased demands. In certain parts of the study
area, including portions of E1 Dorado and Placer Counties, ground-water resources
generally are inadequate to support the projected demands. For these areas, the No-
Action Alternative assumes that future demands would be met through a combination
of conservation and water transfers
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Limitation of Existing Facility Capacities

The No-Action Alternative assumes that water agencies in the study area would be
limited in their efforts to meet increased demands by the physical and legal capacities of
existing diversions. Any increase in diversion capacity in excess of the existing physical
or legal capacity by an agency in the study area would be considered to be a new
project and not part of the No-Action Alternative.

Central Valley Project Improvement Act PEIS No-Action Alternative

The No-Action Alternative for the ARWRI is consistent with the CVPIA PEIS No-Action
Alternative except for the following differences:

¯ Placer County Water Agency - The CVPIA No-Action Alternative assumes the
PCWA would take its maximum Middle Fork Project water rights entitlement of
120,000 af from the American River, which would require the construction of
additional diversion facilities. The No-Action Alternative for the ARWRI limits
PCWA’s surface water allocation to the current capacity of existing facilities, which
is 91,000 af (all diversions combined).

¯ City of Sacramento - The CVPIA No-Action Alternative assumes that the city would
take 216,000 af from the American River. The No-Action Alternative for the ARWRI
limits the city’s American River supply to the current maximum capacity of the
Fairbairn WTP, which is 100,000 af/yr.

IMPACTS OF THE ARWRI ALTERNATIVES

Summary of Program Impacts

The impacts of the program alternatives are summarized in Attachment 1, following
Section 9 of this EIR/EIS. Each of the impacts are described in greater detail in the
individual sections of this EIR/EIS. The impacts that are significant after mitigation are
presented at the end of this executive summary. In several instances, the significance of
the impact can not be determined at this program level analysis and detailed site
specific investigations are needed to assess the impact. These impacts are considered
potentially significance after mitigation. Also, the county general plans present
mitigation measures that would further the mitigation presented in this EIR/EIS and
are incorporated by reference.

The mitigation and monitoring plan is presented in Section 9 of the EIR/EIS.
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Other Impact Conclusions

Water Deliveries

The computer simulations of the alternatives were used to assess the diversions, and
therefore, water deliveries to the study area (Table ES-4). The results depend on the
assumptions used in the two action alternatives and operational criteria placed on
reservoirs and diversions. Based on the assumptions used in this EIR/EIS, both action
alternatives would provide similar amounts of water in averageyears. In dry years, the
Auburn Dam Alternative provides more water than the Conjunctive Use Alternative
because the dam provides a firm supply of water.

Table ES-4
Simulated Diversions

for the ARWRI Alternatives
(Thousands of AF)

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Avg Year 423 699 703
Dry Year 418 619 631
’1976-78 371 480 543

Average Year - Simulation for water years 1922-1991
Dry Year     - Simulation for water years 1928-1934

Growth Inducement and Cumulative Impacts

Growth Induce~nent

CEQA Section 15126(g) states that an EIR should contain an analysis of growth
inducing effects of a project, including ways in which a proposed project could foster
economic or population growth or the construction of additional housing, either
directly or indirectly, in the surrounding environment. The analysis should contain an
assessment of the secondary impacts to the surrounding environment.

To assess whether the ARWRI project alternatives could have a growth inducing impact
on the ARWRI study area, the EIR/EIS first determined if the proposed alternatives
would result in growth not currently planned, or would remove a barrier to growth.
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The following aspects were considered in the assessment:

¯ The projected 2030 water supply demand in the ARWRI Planning Report was
developed from population estimates consistent with or less than estimates in
county general plan documents. Therefore, the project alternatives would not
provide water supply exceeding what is anticipated in the general plans;

¯ In the absence of any new surface water projects, it is assumed that San Joaquin,
Sacramento, Placer and Sutter Counties will continue to meet increasing demand by
pumping ground water. As a result, ground-water overdraft will continue,
resulting in declining ground water;

¯ E1 Dorado County, because of a very limited ground-water supply will, not be able
support anticipated growth in the absence of new surface water development.

Under the No-Action Alternative all counties in the study area except E1 Dorado could
pump sufficient ground water to supply the projected needs. This assessment is based
on a program-level analysis that examines water supplies on a countywide basis.
Although localized ground-water problems could occur from increased pumping, water
would be available at the county level. Because E1 Dorado County has limited ground
water and is currently maximizing its conservation methods, no new development
would be allowed once the existing water supply is fully allocated. The ARWRI project
alternatives would provide new water to E1 Dorado County and therefore remove this
barrier to growth. As a result, this project is growth inducing in E1 Dorado County.

The secondary impacts of growth inducement on the environment in E1 Dorado County
in the county general plan is also part of the cumulative impacts analysis below.

Cumulative Impacts

Cumulative impacts result from implementation of the proposed project and all
reasonably foreseeable projects. The analysis was performed for each of the alternatives
assuming the following changes in the water use and regulatory environment:

¯ EBMUD will exercise its 150,000 af CVP contract to take delivery of water through
the FSC. Due to existing regulatory criteria, approximately 75,000 af/yr of this total
is projected to be available to EBMUD.

¯ City of Sacramento will build-out its American River water rights.
¯ American River instream flow standards will be increased to reflect the results of the

Anadromous Fish Restoration Program of the CVPIA.
¯ The’cumulative impacts under the Auburn Dam Alternative would include

reoperation of Folsom Reservoir to provide for Auburn Dam storage and release.
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The analysis showed that the significant cumulative impacts of this project and other
foreseeable project include:

¯ Reduction in CVP deliveries north- and south of the Delta, and an increase in SWP
deliveries south of the Delta.

¯ Reduced Lake Shasta and Folsom Lake storage during critically dry periods
assuming the Conjunctive Use Alternative,

¯ Increased Lake Shasta and Folsom Lake storage during a portion of critically dry
periods assuming the Auburn Dam Alternative,

Changes in the flow regime of both American and Sacramento Rivers. This includes
a decrease in summer and an increase in winter flows,

¯ Increase in Folsom Lake storage during summer and a decrease in storage in winter,
¯ Delivery of about 75,000 af of water to EBMUD for both alternatives.

Short-term Uses Versus Long-Term Productivity

Section 1502.16 of the Council on Environmental Quality (CEQ) requirements for an EIS
and Section 15126(e) of the state CEQA guidelines require that an EIR include a
discussion of the relationship between local short-term uses of the environment and the
maintenance and enhancement of long-term productivity. The direct long-term effects
of the alternatives are discussed in Section 4 of this document. Cumulative impacts for
each of the resources are discussed in Section 5.

Short-term beneficial uses as a result of implementing the Conjunctive Use or Auburn
Dam Alternatives include providing, more reliable water supplies than are currently
available; reducing ground-water overdraft and improving economic development
potential.

These benefits are realized at the expense of both short-term costs and long-term
productivity. Short-term costs would be incurred during construction and include
building material and fossil fuel costs and costs related to potential disruption of
community services and activities, such as utilities and travel route detours.

Long-term productivity refers to beneficial uses of the existing environment. There are
resources or environmental conditions of the existing environment that provide a
foundation for beneficial uses and could be influenced by implementing the
Conjunctive Use or Auburn Dam Alternatives. These resources or conditions include
sensitive biological communities, such as riparian habitat; special-status plant and
wildlife species, and fisheries; conversion of agricultural lands; alteration of the visual
landscape; loss of mineral resources; air quality, and noise.
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Irreversible Environmental Change

Section 1502.16 of CEQ requirements for an EIS and Section 15126(f) of the state CEQA
Guidelines for an EIR require inclusion of a discussion of significant irreversible
environmental changes that would be involved in the implementation of ARWRI.
Irreversible commitments of resources would occur as a result of implementing the
Conjunctive Use or Auburn Dam Alternatives. These resources include building
materials and fossil fuels, labor, energy that are required to construct, operate, and
maintain the conveyance, recharge, pumping and storage facilities associated with the
projects, and land converted from its existing uses to the proposed facilities. The
reservoir components (Auburn, Duck Creek, Farmington, South Gulch, Texas Hill, and
Alder Creek Reservoirs) would result in an irreversible change in riparian and upland
habitats to a lake habitat.

Known Areas of Controversy

Section 1502.12 for the CEQ requirements for an EIS and Section 15123(b) of the state
CEQA Guidelines require an EIR to identify areas of controversy known to the lead
agency, including issues raised by other agencies and the public, Areas of controversy
identified during the ARWRI and the scoping process include the ARWRI’s effects on:

¯ Vegetation and wildlife communities at reservoir sites and pipeline routes.
¯ Inundation of a portion of the American River canyon by Auburn Dam.
¯ Reduction in streamflow and associated changes in habitat from diversions.
¯ Seismic conditions at the Auburn Dam site.
¯ The level of conservation present and possible within the study area.

Environmentally Superior Alternative

The No-Action Alternative predominately has impacts to ground-water resources
because of its continued mining. The overall level of impact ur~der the No-Action
Alternative is less than either of the two action alternatives. However, because the No-
Action Alternative does not meet the purpose and need for the project, it is rejected as
the environmentally superior alternative. The environmental impact analysis showed
similar impacts between the alternatives. Diversion-related impacts would be the
highest under the Conjunctive Use Alternative compared with the other alternatives
because of the size of the needed diversion. Both action alternatives contain reservoir
components that may have site specific impacts. However, the Auburn Dam
Alternative will have site specific riparian and upland impacts associated with the
partial inundation of the American River canyon at the reservoir site. Because the
Conjunctive Use Alternative does not have the potential American River canyon
impacts, it is the environmentally superior alternative.
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Comparison of Instream Flow Standards

This EIR/EIS used the existing instream flow standards for the PROSIM modeling of
flow in rivers of the CVP and SWP systems. On the American River, the modeling
analysis used the existing regulatory standard of modified D-1400~ Currently, the
AFRP and the CVPIA PEIS are investigating the long-term instream flow standards, the
sources of water to meet the flows, and the systemwide operation of reservoirs to meet
the standards. The AFRP has identified flow standards for rivers and streams in the
central valley that are typically higher than existing instream flow standards. The
CVPIA PEIS is analyzing alternatives that contain combinations of these standards.
Because most of the water in the river systems is allocated to a beneficial use or appears
as unregulated flow, the PEIS is determining sources of water to use to meet these
standards, or variations to the standards that can be met with available water. Part of
this process is the dedication of 800,000 af of CVP yield to environmental purposes. The
results of the PEIS may be acceptance of the full AFRP flow or a variation of the
standards. Prior to the completion of that process, future standards, and the costs and
impacts of those standards are unknown. This EIR/EIS has not attempted to speculate
as to future standards for this document. It is important to note that instream flows are
targets that must be met or exceeded. Typically, simulations of flow under different
standards indicate that often more flow is available than the standard requires.
Therefore, in analyzing flow requirements it is important to distinguish between the
requirement and the actual flow.

The Water Forum is analyzing a conjunctive use program assuming American River
flow standards that are patterned after the AFRP instream flows. The AFRP flows are
not included on other rivers the Water Forum analysis. To meet these flows, the Water
Forum analysis assumes that Folsom Reservoir will not be used to meet CVP
obligations in the Delta. That is, if additional flow is needed from CVP to meet Delta
flow or water quality standards, the water would come from Lake Shasta. Shifting this
obligation to Lake Shasta would make additional water available for American River
instream flows but will affect the flow and storage of the CVP system. The PEIS is also
analyzing the AFRP American River flows but without shifting the CVP obligation to
Lake Shasta.

The Water Forum, independent of this EIR/EIS, conducted an analysis of the ARWRI
Conjunctive Use Alternative using its American River fish flow instead of modified D-
1400 (Appendix F). The analysis also included the shift in CVP obligations to Lake
Shasta. The ARWRI compared the results of the Conjunctive Use Alternative
simulations assuming modified D-1400 and the Water Forum Fish Flows (WFFF).

The analysis estimated that increasing the instream flow requirements from modified
D-1400 to the WFFF would increase American River fall, winter, and spring flow, and
decrease summer flow (Table ES-5). There is a corresponding change in Folsom Lake
storage. Because Folsom Lake water is not used to help meet CVP obligations in the

=
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Table ES-5
Simulated Average Monthly

American River Flow at Nimbus
(cfs)

Average
Year

Existing N0-Action Conjunctive Auburn AFRP" WFFFb
Conditions Alternative Use Dam

Alternative Alternative
October 1,927 1,849 1,716 2,223 2,047 2,186
November 2,222 2,209 2,093 3,597 2,053 2,571
December 3,165 3,223 3,129 3,128 2,053 3,585
January 4,109 4,109 3,969 3,888 2,053 4,385
February 4,674 4,634 4,515 4,416 2,053 4,805
March 4,390 4,276 4,125 4,042 3,071 4,329
April 3,770 3,709 3,536 2,163 3,071 3,586
May 3,434 3,534 3,335 2,278 3,071 3,318
June 4,147 4,167 3,965 3,763 3,057 3,284
July 3,822 3,274 3,070 3,251 2,114 2,241
August 3,727 3,097 2,845 3,164 1,771 2,153
September 2,594 2,528 2,415 2,582 1,429 2,295
Total 41,981 40,609 38,713 38,498 2,7844 38,737
Average 3,498 3,384 3,226 3,208 2,320 3,228
Dry Year (1928-1934)

Existing No-Action Conjunctive Auburn A~[~_P" WFFFb

Conditions Alternative Use Dam
Alternative Alternative

October 1,659 1,491 1,443 1,489 1,893 1,982
November 1,500 1,522 1,424 2,277 1,893 2,000
December 1,572 1,562 1,484 1,570 1,893 1,897
January 1,463 1,418 1,344 1,408 1,893 2,249
February 1,607 1,486 1,303 1,247 1,893 2,349
March 3,444 3,475 3,288 3,239 2,143 3,224
April 2,152 2,345 2,207 1,681 2,143 2,072
May 1,587 1,869 1,786 1,859 2,143 1,743
June 2,770 3,063 2,870 2,943 2,143 1,743
July 3,408 2,989 2,735 2,846 1,643 1,622
August 3,202 1,931 1,654 2,005 1,143 1,504
September 1,889 1,822 1,741 1,812 643 1,309
Total 26,251 24,972 23,281 24,376 21,464 23,692
Average 2,188 2,081 1,940 2,031 1,789 1,974
"- Salmon and Steel_head flow recommendation from the AFRP
b _ Water Forum Fish Flows
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Delta, releases from Lake Shasta increase because of the WFFF requirements. Increased
releases result in lower Shasta Lake storage in average and dry periods.

The average simulated American River flow increases from October through May
under of the WFFF (Table ES-5). From January-May, the increase occurs in only about
one-half of the years, with the remainder of the years experiencing similar flow. From
June-September, the WFFF result in flows less than those simulated for modified D-
1400. This is because water in Folsom Reservoir is used to augment winter flows
instead of summer flow. In dry years, a similar pattern occurs. Average monthly flow
is higher from October-February, and similar or less from March-September. As a
result of shifting the CVP obligation from Folsom Reservoir to Lake Shasta, Lake Shasta
storage and CVP deliveries decrease.

The greatest effect of the WFFF requirements compared with modified D-1400 is
observed in the reduction in CVP deliveries. During average years, the CVP delivery.
north-of-the-Delta is simulated to decrease by 28,000 af/yr, with only minor differences
south-of-the-Delta. During dry years, north-of-the-Delta deliveries decrease by 125,000
af and 54,000 af south-of-the-Delta. Because the WFFF depend on Lake Shasta to fulfill
any unmet CVP obligations in the Delta, reservoir storage tends to be less under the
WFFF. The average year end-of-September carryover storage is about 120,000 af less in
Lake Shasta under the WFFF. During dry years, storage is also less under the WFFF but
the difference is smaller than for average years (about 20,000 af less). Further lowering
Lake Shasta storage during dry years could impact downstream river temperatures.

Deliveries to the study area are relatively unchanged between the simulations with the
two instream flow criteria. This is because most of the American River demands are
associated with water rights that are not subject to CVP deficiencies. The remaining
demand is M&I, which has only a maximum of 25 percent deficiency.

The potential impacts of changing instream flow standards include reduced American
River summer recreation opportunity, Sacramento River water temperature problems,
and changes in the areas that rely on CVP water. Detailed temperature modeling is
needed before new flow standards or reoperation of the CVP is implemented. The
potential benefit is increased winter to spring American River flow for anadromous
fish.

Impact Summary

The impacts that are considered significant or potentially significant after mitigation are
summarized in Table ES-6.
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Table ESo6
Summary of Significant Impacts and Mitigation

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Surface Water
Impact NA NA Inundation of the North and

Middle Forks of the American
River.

Mitigation NA NA None available.
Level of Significance NA NA Significant. and unavoidable.
after Mitigation
Impact NA NA Change in stream stability

because of geomorphic changes
Mitigation NA NA 4a-1. Study the sediment loading

characteristics of the river.
4a-2. Develop and implement a
sediment control plan.

Level of Significance NA NA Potentially Significant.
after Mitigation
Groundwater
Impact Groundwater NA NA

overdraft.
Mitigation           Not NA NA

provided.
Level of Significance Significant. NA NA
after Mitigation
Vegetation and Wildlife
Impact NA Landscape-level and ecoregionLandscape-level and ecoregion

biodiveristy reduction, biodiveristy reduction.
Mitigation NA None available. None available.
Level of Significance NA Significant. and unavoidable. Significant. and unavoidable.
after Mitigation
Impact NA Reductions in populations ofReductions in populations of

threatened and endangered threatened and    endangered
species, species.

Mitigation NA 4c-.2. Conduct plant and animal4c-.2. Conduct plant and animal
surveys in the project area before surveys in the project area before
construction. Prepare and construction. Prepare and
implement an operations implement an operations
mitigation plan. mitigation plan.

Level of Significance NA Potentially Significant (variesPotentially Significant (varies
after Mitigation with project component andwith project component and

affected species), affected species).
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Executive Summary

Table ES-6 (continued)
Summa.n,/ ~f Si~]nificant Impacts and Mitigation

Impact NA Loss of sensitive habitats andLoss of sensitive habitats and
vegetation communities (e.g.,vegetation communities (e.g.,
streamside wetland and riparianstreamside wetland and riparian
communities) and associatedcommunities) and associated
special- status plant and animalspecial status plant and animal
species, species.

Mitigation            NA 4c-3.    Survey and delineate4c-3. Survey and delineate
sensitive plant communities andsensitive plant communities and
habitats. Prepare    and habitats. Prepare and implement
implement a mitigation plan fora mitigation plan for impacts on
impacts on special~status plantspecial-sta, tus plant and animal
and animal species, species.

Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
Impact NA Changes in Delta habitat. Changes in Delta habitat.

Mitigation NA 4c-7. Avoid reducing Delta 4c-7. Avoid reducing Delta flows.
flows.

Level of Significance NA Potentially Significant Potentially Significant
after Mitigation
Impact NA Changes in wildlife and Changes    in    wildlife    and

vegetation resources, vegetation resources.
Mitigation NA Implement Mitigation MeasuresImplement Mitigation Measures

4c-1 through 4c-7. 4c-1 through 4c-7.
Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
Impact NA NA Changes in wildlife populations

and habitat
Mitigation NA NA None available.
Level of Significance NA NA Significant and unavoidable.
after Mitigation
Fisheries
Impact NA Modification and loss of riparianModification and loss of riparian

habitat because of dam habitat    because    of    dam
construction, construction.

Mitigation NA 4d-1. Prepare and implement a4d-1. Prepare and implement a
construction and operation plan.construction and operation plan.

Level of Significance NA Significant. Significant.
after Mitigation
Impact NA Effect of reservoir operations onEffect of reservoir operations on

fish habitat fish habitat
Mitigation NA 4d-10. Develop a reservoir4d-10. Develop a reservoir

management plan to protect fishmanagement plan to protect fish
and fish habitat and fish habitat

Level of Significance NA Potentially Significant Potentially Significant
after Mitigation
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Executive Summary

Table ES-6 (continued)
Summary of Significant Impacts and Mitigation

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Inundation of riverine habitat. Inundation of riverine habitat.
Mitigation NA 4d-7. Evaluate the quantity and4d-7. Evaluate the quantity and

quality of habitat lost. quality of habitat lost.
4d-8. Develop and implement a4d-8. Develop and implement a
habitat enhancement plan. habitat enhancement plan.
4d-9. Develop and implement a4d-9. Develop and implement a
fishery management plan. fishery management plan.

Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
Impact NA NA Change in water temperature

downstream of the dam.
Mitigation NA NA 4d-11. Include a multi-level outlet

in the dam.
Level of Significance NA NA Potentially Significant.
after Mitigation
Impact NA NA Change    in    flow    regime

downstream of the dam.
Mitigation NA NA 4d-9. Develop and implement a

fishery management plan.
Level of Significance NA NA Potentially Significant.
after Mitigation
Impact NA Loss of aquatic habitat becauseLoss of aquatic habi’tat because of

of construction of diversionconstruction of diversion projects.
projects.

Mitigation NA Implement Mitigation MeasuresImplement Mitigation Measures
4d-1 and 4d-2. 4d-1 and 4d-2.

Level of Significance NA Significant. Significant.
a,fter,, .Mitigation

-- Impact NA Loss of habitat becauseof Loss of habitat because of
geomorphologic changes, geomorphologic changes.

Mitigation NA Implement Mitigation MeasureImplement Mitigation Measure
4d-6. 4d-6.

Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
Impact NA Reduced stream productivityReduced ’stream productivity

because of newor expanded because of new or expanded
diversions, diversions.

Mitigation NA None available. None available.
Level of Significance NA Significant. and unavoidable. Significant. and unavoidable.
after Mitigation
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Executive Summary

Table ES-6 (continued)
Summary ~f Significant Impacts and Mitigation

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact" NA Reduction of habitat fromReduction of habitat from
decreased flow in the rivers,decreased flow in the rivers.
(Transfers) (Transfers)

Mitigation NA 4d~12. Avoid reducing flow4d-12. Avoid reducing flow
because of the transfer, because of the transfer.
4d~13. Modify instream flow4d-13. Modify instream flow
releases from upstream transfer, releases from. upstream transfer.
4d-14. Release transfer water4d-14. Release transfer water
during months when fisheryduring months when fishery
flows are met. flows are met.
4d-15. Divert the transfer water4d-15. Divert the transfer water
at a downstream location, at a downstream location.

Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation,
Impact NA Higher water temperature fromHigher ’water temperature from

decreased flow from transfer, decreased flow from transfer.
Mitigation NA 4d-16. Study the temperature4d-16. Study the temperature

response to the transfer,           response to the transfer.
4d-17.     Implement selective 4d-17.     Implement selective
release to maintain temperature, release to maintain temperature.

Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
Impact NA’ NA Decrease in habitat in lower

American River because of
reduced spring flow.

Mitigation NA NA 4d-19. Maintain flow needed for
successful spawning and larval
transportation.

Level of Significance NA NA Potentially significant.
after Mitigation
Impact NA NA Decrease in striped bass and

American shad spawning
Mitigation NA NA Implement Mitigation Measure

4d-18.
Level of Significance NA NA                             Potentially significant.
after ,Mitigation
Impact Higher water Higher water temperaturesHigher water temperatures

temperatures because of decreased flow. because of decreased flow.
because of
decreased
flow.

Mitigation Implement Implement Mitigation MeasuresImplement Mitigation Measures
Mitigation 4d-16 and 4d-17. 4d-16 and 4d-17.
Measures 4d-
16 and 4d-17.

Level of Significance Potentially Potentially Significant Potentially Significant
after Mitigation Significant
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Executive Summary

Table ES-6 (continued)
Summary of Si~lnificant Impacts and Miti~lation

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA NA Decreased spring conditions for
outmigrant salmon and steelhead
juveniles because of reduced
flow.

Mitigation NA NA 4d-21. Provide suitable flows to
move smolt through the
American River.

Level of Significance NA NA Potentially Significant.
after Mitigation
Impact NA Reduction in available spawningReduction in available spawning

habitat for Sacramento splittail, habitat for Sacramento splittail.
Mitigation NA 4do18. Provide flows sufficient4d-18. Provide flows sufficient to

to maintain spawning habitat, maintain spawning habitat.
Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Decreased spring flows for Decreased spring flows for

outmigrant salmon and outmigrant salmon and steelhead
steelhead juveniles juveniles

Mitigation NA 4d-21. Provide suitable flow to4d-21. Provide suitable flow to
move smolt through the move    smolt    through the
American River. American River.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Higher water temperaturesHigher water temperatures

because of decreased flow. because of decreased flow.
Mitigation NA Implement Mitigation MeasuresImplement Mitigation Measures

4d-16 and 4d-17. 4d-16 and 4d-17.
Level of Significance NA Potentially significant. PotentiaLly significant.
after Mitigation
Water Quality
Impact NA Increase in water temperatureIncrease in water temperature

from reduced streamflow, from reduced streamflow.
Mitigation NA None available. None available.
Level of Significance NA Significant. and unavoidable. Significant. and unavoidable.
after Mitigation
Impact NA Increase in acid mine drainageIncrease in acid mine drainage

concentration levels, concentration levels.
Mitigation NA None available. None available.
Level of Significance NA Significant. and unavoidable. Significant. and unavoidable.
after Mitigation
Impact NA Changes in water quality fromChanges in water quality from

water transfers, water transfers.
Mitigation NA 4e-2. Manage the transfer to4e-2. Manage the transfer to

avoid water quality problems, avoid water quality problems.
Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
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Executive Summary

Table ES-6 (continued)
Summary of Significant Impacts and Mitigation

No-Actio=. Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Energy and Power
Impact Increased NA NA

energy
consumption
from ground-
water
pumping.

Mitigation Not NA. NA
provided.

Level of Significance Not NA. NA
after Mitigation provided.
,Agricultural and Regional Economics
Impact Increase in NA NA

ground -water
pumping
costs.

Mitigation None NA NA
available.

Level of Significance Significant NA NA
after Mitigation and

unavoidable.
Social Assessment
Impact NA Changes in quality of life fromCha’nges in quality of life from

implementation of policies andimplementation of policies and
water management decisions, water management decisions.

Mitigation NA None available. None available.
Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
Recreation
Impact NA NA Changes in recreational

opportunities from operation of
Auburn Reservoir.

Mitigation NA NA 4i-5. Amend the Auburn State
Recreation and Folsom Lake State
Recreation Area General Plan to
include adequate recreational
opportunities.

Level of Significance NA NA Significant. and unavoidable.
after Mitigation
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Executive Summary

Table ES-6 (continued)
Summary of Significant Impacts and Mitigation

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA NA Change in the eligibility status of
portions of the North and Middle
Forks of the American River
under the NWSRA.

Mitigation NA NA 4I-6 Recommend that the
unaffected portions of the river
segments within the considered
area be added to the NWSRA.

Level of Significance NA NA Significant. and unavoidable.
after Mitigation
Impact NA Inconsistency of the diversionInconsistency of the diversion

facilities with existing federalfacilities with existing federal and
and state goals and policies, state goals and policies.

Mitigation NA Implement Mitigation MeasuresImplement Mitigation Measures
4I-1, 4d-1 and 4d-2. 4I-1, 4d-1 and 4d-2.

Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
Visual Resources
Impact NA Permanent alteration of thePermanent alteration of the visual

visual landscape from keylandscape from key observation
observation points because ofpoints because of Texas Hill,
Texas Hill and Small Alder Small Alder, and Auburn
Reservoirs. Reservoirs.

Mitigation NA None available. None available.
Level of Significance NA Significant. and unavoidable. Significant. and unavoidable.
after Mitigation
Impact NA Creation of a "bathtub-ring"Creation of a "bathtub-ring"

effect around reservoirsfrom effect around reservoirs from
drawdown, drawdown.

Mitigation NA None available. None available.
Level of Significance NA Significant. and unavoidable. Significant. and unavoidable.
after Mitigation
Impact NA Conflict between componentsConflict between components and

and designations and policies ofdesignations and policies of
public agencies, public agencies.

Mitigation NA Implement Mitigation MeasuresImplement Mitigation Measures
4i-5    and 4j-3.    Evaluate4i-5    and    4j-3.    Evaluate
consistency of components withconsistency of components with
existing policies, existing policies.

Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
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Table ES-6 (continued)
Summary of Significant Impacts and Mitigation

No-Action I Conjunctive Use Auburn Dam
AlternativeI Alternative Alternative

Transportation, Air Quality, and Noise
Impact                NA            Violations of PM~0 standards Violations of PM10 standards

caused by construction activities,caused by construction activities.
Mitigation NA 4k-5. Develop and implement a4k-5. Develop and implement a

construction dust abatement construction dust abatement
program for each project program for each project
component, component.

Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
Impact NA

Increase in Nox emissions

Increase in Nox emissions
generated by construction, generated by construction.

Mitigation NA 4k-6. Properly maintain and4k-6. Properly maintain and
operate construction equipment,operate construction equipment,
including emissions control, andincluding emissions control and
use direct-injection diesel use direct-injection diesel engines
engines or gasoline-poweredor gasoline-powered engines, if
engines, if feasible, feasible.

Level of Significance NA Significant. Significant.
after Mitigation
Impact NA I~creased mobile source Increased mobile source

emissions from vehicle traffic, emissions from vehicle traffic.
Mitigation NA 4k-7. Study the extent of new4k-7. Study the extent of new

emissions related to recreationemissions related to recreation
use. use.
4k-8.     Restrict or control 4k-8.      Restrict or control
recreational access to reservoirsrecreational access to reservoirs
and prohibit or limit the use ofand prohibit or limit the use of
motorized recreational vehicles,motorized recreational vehicles,
boats, and water craft, boats, and water craft.

Level of Significance NA Significance unknown. Significance unknown.
after Mitigation
Impact NA Creation of fugitive dust Creation of fugitive dust resulting

resulting from reservoir from reservoir drawdown.
drawdown.

Mitigation NA None available. None available.
Level of Significance NA Significant. and unavoidable. Significant. and unavoidable.
after Mitigation
Impact NA Increased noise associated withIncreased noise associated with

vehicles accessing new vehicles accessing new recreation
recreation sites, sites.

Mitigation NA None available. None available.
Level of Significance NA Significant. and unavoidable. Significant. and unavoidable.
after Mitigation
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Executive Summary

Table ES-6 (continued)
Summary of Significant Impacts and Mitigation

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Hazardous Materials
Impact NA Exposure of workers to Exposure    of    workers    to

contaminated soil and contaminated soil      and
groundwater, groundwater.

Mitigation NA 41-1. Conduct a Phase I41-1. Conduct a Phase I
environmental site assessmentenvironmental siteassessment
covering reservoir and relatedcovering reservoirand related
facility locations prior to facility locations prior to
construction activities, construction activities.
41-2. Conduct a Phase II. 41-2. Conduct a Phase IL
environmental site assessment environmental site assessment
41-3. Manage blasting activities41-3. Manage blasting activities to
to reduce hazards, reduce hazards.

Level of Significance NA Significance unknown. Significance unknown.
after Mitigation
Impact Increase in NA NA

rate of
movement of
contaminated
ground
water.

Mitigation 41-4. Avoid NA NA
groundwater
pumping in
sensitive
areas.

Level of Significance Significance    NA NA
after Mitigation unknown.
Geology, Seismicity, and Soils
Impact Land NA NA

subsidence
associated
with ground
water
withdrawal.

Mitigation 4m-1. Avoid NA NA
groundwater
overdraft.

Level of Significance Potentially NA NA
after Mitigation Significant.
Impact NA Loss of soil and vegetation fromLoss of soil and vegetation from

inundation, inundation.
Mitigation NA None available. None available.
Level of Significance NA Significant. and unavoidable. Significant. and unavoidable.
after Mitigation
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Executive Summary

Table ES-6 (continued)
Summary ~f Significant Impacts and Mitigation

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA NA Loss of mineral resources because
of inundation.

Mitigation NA NA None available.
Level of Significance NA NA Significance unknown.
after Mitigation
Impact NA NA Increase in RIS.
Mitigation NA NA 4m-2 and 4m-3. Conduct and

implement a RIS study of the site.
Level of Significance NA NA Significance unknown.
after Mitigation
Land Use
Impact NA Impacts identified in EDCWA Impacts identified in EDCWA

Water Management Plan EIR. Water Management Plan EIR.
Mitigation NA See Jones & Stokes Associates,See Jones & Stokes Associates,

(1992) for mitigation measures. (1992) for mitigation measures.
Level of Significance NA
after Mitigation
Impact NA Inundation of existing resourceInundation of existing resource

lands, lands (except Texas Hill Reservoir
site).

Mitigation NA 4n-1. Establish mitigation areas4n-1. Establish mitigation areas
outside of the inundation area. outside of the inundation area.

Level of Significance NA Significance Unknown. Significance Unknown.
after Mitigation
Impact NA Conversion of prime agriculturalConversion of prime agricultural

land to nonagricultural use. land to nonagricultural use.
Mitigation NA 4n-2. Site components to avoid4n-2. Site components to avoid

prime agricultural lands, prime agricultural lands.
Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
Cultural Resources
Impact NA Loss of historic and prehistoricLoss of historic and prehistoric

sites because of program sites because of program
components, components.

Mitigation NA 4o-1. Consult with SHPO and4o-1. Consult with SHPO and
ACHP. ACHP.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Neglect of historic propertiesNeglect of historic properties and

and isolation of historicisolation of historic properties
properties from existing setting, from existing setting.

Mitigation NA Implement Mitigation MeasureImplement Mitigation Measure
4o-1. 4o-1.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
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Executive Summary

Table ES-6 (continued)
Summary of Significant Impacts and Miti~lation

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Introduction of elements out ofIntroduction of elements out of
character with adjacent character with adjacent
properties, properties.

Mitigation NA 4o-1. 4o-1.
Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Growth-Inducement
Impact NA Growth inducement in E1 Growth inducement in E1 Dorado

Dorado County. County.
Mitigation NA 5-1. Implement theplanning 5-1. Implement the planning

recommendations of the generalrecommendations of the general
plan. plan.

Level of Significance NA Not specified. Not specified.
after Mitigation
Cumulative Impacts - see Attachment 1, Table A1-1

Note: NA = not applicable. "NA" was used whenever the text identified an impact for a specific
alternative while excluding the other scenarios. In those cases, the excluded scenarios were marked
"NA." Under "No-Action Alternative," the space was left blank when the No Action Alternative was not
discussed specifically, even though it might reasonably be assumed that most project impacts would not
occur under the No-Action Alternative.
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Section 1
Introduction

INTRODUCTION

This document is an environmenal impact report/environmental impact statement
(EIR/EIS) that addresses the potential impacts of alternatives developed by the
American River Water Resources Investigation (ARWRI). The EIR portion of this
investigation was prepared under the California Environmental Qualiaty Act (CEQA)
(Pub. Res. Code 21000 et seq.) and the State CEQA Guidelines (14 CR Section 15000 et
seq.). The EIS portion of this document was prepared under the National
Environmental Policy Act (NEPA) and the CEQA regulations (40 CFR Parts 1500-1508).
It is a joint environmental document for the U.S. Bureau of Reclamatoin (Reclamation)
and the Sacramento Metropolitan Water Authority (SMWA), prepared to disclose the
environmental impacts of implementing alternatives identified by the Planning Report
of the ARWRI.

The ARWRI was initiated in 1991 to investigate methods of meeting the long-term
water supply needs of the ARWRI study area. The study area is defined below. The
ARWRI considers alternatives, each composed of several component projects, that
could be implemented to meet the water supply needs.

In describing the impacts of implementing the alternatives, this document analyzes the
incremental and cumulative effects of the proposed components on regional features,
consistent with a program level of detail. For example, the document will discuss the
impacts of new storage components but not necessarily specific footprints of particular
reservoirs. Future site-specific documents will build on this impact assessment and
describe the localized impacts of specific facilities and the associated footprints.

PROGRAM SCOPE OF THIS DOCUMENT

This EIR/EIS discusses the impacts at a program level of detail and will serve as the
umbrella document for future site-specific environmental documents. It addresses a no-
action condition and two alternatives to increase the available water supply in the
ARWRI study area. The distinction between program and site-specific documents is
important in determining the level of detail, the type of analyses used in impact
assessment, and the description of recommended mitigation measures. As a program
level document, this EIR/EIS does not permit the construction of any particular project
component. Actual construction of any project would not occur until site-specific
environmental documentation is adopted by the appropriate authorizing agencies.
Section 2 contains a discussion of authorizing agencies and the various laws that affect
this EIR/EIS and other site-specific work.

A program EIR/EIS is prepared on a series of individual actions that can be
characterized together as one large program. In contrast to a site-specific
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Section 1 - Introduction

environmental document, a program document has a broad scope that ensures that the
cumulative impacts of the multiple components comprising an alternative are
considered. The scope of a program document allows the lead agencies involved to
consider broad policy issues when evaluating options. Consequently, agencies
preparing subsequent site-specific environmental documents would not have to
develop substantial information on large policy issues and would be able to focus on
site-specific issues.

Areas downstream of the study area boundary may benefit from additional water
supply developed by the ARWRI alternatives. The impacts from any changes in flows
estimated to occur at the study area boundaries, to the possible benefit of downstream
needs, will be discussed at a program level of detail. For example, a detailed discussion
of the effects south of the Sacramento-San Joaquin River Delta (Delta) or in the Bay Area
is outside the scope of this EIR/EIS.

The study area consists of portions of five California counties proximate to the
American River (San Joaquin, Sacramento, Placer, Sutter, and E1 Dorado Counties)
(Figure 1-1).

ORGANIZATION OF THIS DOCUMENT

Resource Topics

Resource topics are issue areas that were identified through the public involvement
process as being potentially affected by the proposed program. Each resource topic
discussion contains a descriptoin of the existing setting, followed by descriptions of
impacts and mitigation measures.

Component Discussion

The alternatives consist of several components that could be constructed to individually
address part of the projected unmet water need in the study area. Two alternative
programs are proposed that include combinations of specific components that would
collectively address the projected need in the ARWRI study area.

Information on resource topics in this report is presented by individual project
component and by the proposed alternative programs. The impacts of each component,
and the associated mitigation measures are discussed first, followed by a discussion of
the two alternative programs. This EIR/EIS identifies any component impacts that may
be less than significant when taken individually but significant when combined with
other components to comprise a program.
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Section 1 - Introduction

Figure 1-1

American River Water Resources Investigation (ARWRI)
Study Area
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Section 1 - introduction

Several resource topics, such as ground water, economics, and seisrnicity, are regional
in extent and cannot reasonably be discussed on an individual component basis. For
these types of resource topics, describing the impacts from implementation of
individual components is not useful. The EIR/EIS therefore provides analyses of the
impacts of the two alternatives on these types of resources, rather than analyses by
individual component.

Three conditions are described in this EIR/EIS: existing conditions, conditions of the
No-Action Alternative, and conditions of the two action alternatives. The existing
conditions represent conditions that existed when the ARWRI was initiated. The No-
Action Alternative is a projection of the ARWRI study area assuming 2030 water supply
demands and current regulatory criteria. There could be effects on the resource topics
relative to existing conditions from the No-Action Alternative because of previously
approved projects unrelated to the ARWRI.

This EIR/EIS will describe the direct and indirect impacts of the No-Action Alternative
relative to existing conditions and compare the action alternatives relative to a no-action
condition. This approach allows identification of impacts related to the ARWRI and the
impacts of the ARWRI relative to existing conditions.

The impacts are described in Sections 4a-4o of this EIR/EIS and summarized in
Atachment 1.

Terminology

This report uses the following terms to describe impacts:

¯ Significance criteria - Significance criteria are benchmarks against which impact
significance is determined.

¯ Significant - A significant impact is a project-related change in the baseline condition
that exceeds the significance criteria.

¯ Less than significant - A less-than-significant impact is a project-related change in
the baseline condition that does not exceed the significance criteria.

¯ Beneficial - A beneficial impact is a positive project-related change in the baseline
condition.

Both CEQA and NEPA require that measures be implemented to mitigate significant
impacts. This document uses the following terms to describe mitigation measures:

¯ Impact before mitigation - The projected impact based on the analysis of an
alternative compared with No-Action Alternative conditions is the impact before
mitigation.
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Section 1 - Introduction

¯ Significant and unavoidable - If a significant impact cannot be mitigated to a less-
than- significant level, it is considered to be significant and unavoidable.

¯ Impact after mitigation - If the recommended mitigation is performed, the resulting
impact is described as the impact after mitigation.
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Section 2
Purpose of and Need for EIR/EIS

PURPOSE AND NEED

Current water demands in the study area are approximately 2,700,000 acre-feet (af) and
are projected to increase to 3,000,000 af by 2030. Both surface water and ground water
are used in the study area to meet existing demands. However, portions of the ground-
water system are in overdraft. Analysis of the existing water supplies in the study area
found that continued reliance on ground water to meet the long-term demands would
exacerbate overdraft conditions. This would result in water qtiaIity problems and
possible dewatering of some local wells. The planning report determined that to meet
the demands and stabilize the ground-water storage, approximately 521,000 af per year
(af/yr) of water is needed. The alternative programs considered in the planning report
would provide water for the projected demand through conservation, reclamation, and
new water facilities.

The purpose of this EIR/EIS is to evaluate and disclose the environmental impacts of
adopting one of two alternative regional water supply programs to meet the needs of
the ARWRI study area through 2030. This document is prepared so that the reader can
compare the two comprehensive programs or specific components within each
program. In addition to an evaluation of the environmental impacts, this document
describes the economic impacts of the programs, and their relationships to existing
policies in the study area.

The discussion provides a comparison of existing conditions in the study area with
projected conditions in 2030, assuming implementation of the water supply program
alternatives developed in the Planning Report. In certain instances, the No-Action
Alternative was compared with existing conditions and the program alternatives
compared with the No-Action Alternative to fully address potential impacts.

This program contains alternatives that consist of a series of component actions that
could be implemented over time by local agencies depending on various factors,
including demands and current conditions at the time of selection. The information
provided in this EIR/EIS could be used in subsequent EISs associated with
implementation of specific program components, through a "tiering" process.

Under NEPA, "tiering" refers to the concept of a "multi-tiered" approach to preparing
EISs (40 CFR 1502.20, 1508.28). In accordance with this concept, this EIR/EIS covers
general issues in a broad, program-oriented analysis. Subsequent tiers would be
required only to incorporate by reference the general discussions from the broad EIS
while primarily concentrating on the issues specific to the action being evaluated.
NEPA encourages agencies to tier their EISs to avoid repetition of issues and to focus on
the issues for decision at each level of review. Tiering is considered appropriate when
the sequence of statements progresses from a program, plan, or policy EIS to a site-
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Section 2 - Purpose of and Need for EIR/EIS

specific statement or when the sequence evolves from an EIS on a specific action to a
site-specific statement.

Development of this EIR/EIS included a public involvement process under Reclamation
policy and NEPA and CEQA guidelines. The public involvement process is described
in Section 6 of this EIR/EIS.

AUTHORITIES, DOCTRINES, AND STATUTES

Federal Requirements

National Historic Preservation Act of 1966, as Amended (16 USC §470 et seq.).
Historic and Archaeological Data Preservation Act, as Amended (16 USC 469 et Seq.);
Archaeological Resources Protection Act (16 USC §470AA et seq.); Protection of
Historic Properties (Act 36 CFR 800); Abandoned Shipwreck Act (43 USC §2102 et
seq.)

The purpose of these acts and regulations is to protect, preserve, rehabilitate, or restore
significant historical and archaeological data, objects, and structures. Under these acts
and regulations, federal agencies are required to consider the effects of their
undertakings on historical and archaeological resources. First an agency must identify
the area potentially affected by the selected project. The agency must then inventory
and evaluate the affected area to identify historical or archaeological properties that
have been placed on the National Register of Historic Places (NRHP) and those that the
agency and the State Historic Preservation Officer (SHPO) agree are eligible for listing
in the NRHP. If the project is determined to have an effect on such properties, the
agency must consult with the SHPO and the Advisory Council on Historic Preservation
(Council) to develop alternatives or mitigation measures.

Clean Water Act (33 USC §1251 et seq. [1976] and Supp. II [1978])

The purpose of the Clean Water Act is to "restore and maintain the chemical, physical,
and biological integrity of the nation’s waters" through prevention, reduction, and
elimination of pollution. The ARWRI must comply with the federal Clean Water Act,
including Section 404, because construction of ARWRI storage components could
require the placement of fill material into watercourses in the study area. A Section
404(b)(1) alternatives analysis will have to be prepared for program components that
require the placement of fill. This likely includes new storage facilities and new or
expanded diversions.

Approval by the U.S. Army Corps of Engineers (COE), through a Section 404 permit,
will be required before construction of any ARWRI program components that would
affect jurisdictional wetlands.
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Endangered Species Act (16 USC §1531 et seq.)

The basic purpose of the Endangered Species Act is to conserve and protect threatened
and endangered species of fish, wildlife, and plants. Section 7 of the act requires federal
agencies, in consultation with the Secretary of the Interior and Secretary of Commerce,
to ensure that their actions do not jeopardize the continued existence of endangered or
threatened species or result in the destruction or adverse modification of the critical
habitat of these species. A list of threatened and endangered species in the ARWRI
study area was compiled for this EIR/EIS and is included in Appendix B of this
document.

Clean Air Act (42 USC §1857 et seq. [1970], as Recommended and Rectified, 42 USC
§7401 et seq. [Sup. II 1978])

The purpose of the Clean Air Act is to "protect and enhance the quality of the nation’s
air resources so as to promote the public health and welfare" and to encourage and
assist the development and operation of regional air pollution prevention and control
programs.

Federal Water Project Recreation Act (16 USC §460L-5, §460L-12, et seq.)

The federal Water Project Recreation Act requires federal projects to consider features
that would lead to the enhancement of recreational opportunities. Because water
supply projects constructed as part of the ARWRI would be sponsored locally, local
agencies would likely ~share the costs of developing associated recreational
opportunities.

Fish and Wildlife Coordination Act (16 USC §661 et seq.)

The Fish and Wildlife Coordination Act requires federal agencies to consult with the
U.S. Fish and Wildlife Service (the Service) and the California Department of Fish and
Game (DFG) before undertaking projects that control or modify surface water or ~urface
water projects. This consultation is intended to promote the conservation of wildlife
resources by preventing avoidable loss of or damage to fish and wildlife resources in
connection with water projects. The Service and DFG are authorized to conduct
necessary surveys and investigations to determine the possible damage to resources
and to determine measures of preventing such losses. A coordination act report
prepared by the Service is included in Appendix C.

National Environmental Policy Act (42 USC §4321 et seq.)

NEPA requires the full disclosure of the environmental impacts, alternatives, potential
mitigation, and environmental compliance procedures of a proposed project. This draft
EIR/EIS provides partial NEPA compliance. The final EIR/EIS and the record of
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decision will complete the environmental documentation required by the act at a
program level. Subsequent site-specific documentation would be required prior to
construction of a component requiring discretionary federal action.

Wild and Scenic Rivers Act (16 USC §1271 et seq.), President’s Environmental
Message of August 1979, and Council on Environmental Quality Memorandum of
August 10, 1980, for Heads of Agencies

The purpose of the Wild and Scenic Rivers Act is to preserve and protect wild and
scenic rivers and their immediate environments for the benefit of present and future
generations. The lower American River, from Nimbus Dam to the confluence with the
Sacramento River, is designated a recreational river under this act. Designation under
the federal Wild and Scenic Rivers Act prohibits federal construction, assistance, or
licensing of water projects "adversely affecting the characteristics qualifying the river
for the national system." Reclamation has conducted a technical team inventory on
portions of the upper American River to consider wild and scenic designation. The
inventory found that stretches of the river qualified for a Wild and Scenic Rivers
feasibility study. A Wild and Scenic Rivers feasibility study will be conducted before
any project-specific EIR/EISs regarding the upper American River are adopted.

Executive Order 11988, Flood Plain Management

Executive Order 11988 requires COE to provide leadership and take action to avoid
development in the base (100-year) floodplain (unless such development is the only
practicable alternative); reduce the hazards and risk associated with floods; minimize
the impact of floods on human safety, health, and welfare; and restore and preserve the
natural and beneficial values of the base floodplain. This executive order must be
considered before any ARWRI program components are constructed in federally
designated floodplains.

Executive Order 11990, Protection of Wetlands

Executive Order 11990 directs COE to provide leadership and take action to minimize
the destruction, loss, or degradation of wetlands and to preserve and enhance the
nafural and beneficial values of wetlands in implementing civil works. Before federal
agencies undertake any new construction in wetlands, this executive order requires that
they must do the following:

¯ Determine whether a practicable alternative exists (if so, action should not be
undertaken in wetlands).

¯ Include practical measures to minimize harm to wetlands if action must be taken.
¯ Preserve and enhance the natural and beneficial values of wetlands.
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Involve the public early in the decision-making process for any action involving new
construction in wetlands.

If any ARWRI components were to be considered for construction by a federal agency,
compliance with this executive order would be required.

Farmland Protection Policy Act (7 USC §4201 et seq.)

The Farmland Protection Policy Act requires a federal agency to consider the effects of
actions and programs on the nation’s farmlands. Local agencies sponsoring ARWRI
program components should provide the Natural Resources Conservation Service
(NRCS) with the project maps and description to assess impacts on prime and unique
farmlands. NRCS provides farmland conversion impact ratings that are included in
project-specific EIR/EISs.

State Laws, Regulations, Authorizing Agencies, and Policies

California Environmental Quality Act

CEQA was enacted in 1970 to ensure that public decision makers consider the
environmental consequences of their actions. This document is being prepared as a
joint EIR/EIS and will comply with both CEQA and NEPA requirements at a program
level. Site-specific EIRs will be required for construction of specific program
components by local agencies.

Sierra Nevada Ecosystem Project

The Sierra Nevada Ecosystem Project, authorized by Congress in 1992, undertakes a
scientific review of late-successional forests, key watersheds, and significant natural
areas on federal lands of the Sierra Nevada ecoregion and broadly evaluates the entire
set of Sierra Nevada ecosystems. All of the proposed reservoir sites being considered in
the ARWRI alternatives, as well as most of the Feather, American, Cosumnes,
Mokelumne, Calaveras, and Stanislaus watersheds, fall within the study area of the
Sierra Nevada Ecosystem Project.

California Department of Water Resources, Division of Safety of Dams

The California Department of Water Resources’ (DWR’s) Division of Safety of Dams
approves plans and specifications to construct nonfederal dams and reservoirs, after the
appropriate environmental documentation and review process is complete. DWR’s
jurisdiction extends to artificial barriers impounding or diverting waters that would be
capable of impounding at least 50 af of water or are at least 25 feet high.
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Any dam/reservoir projects resulting from the ARWRI that is locally sponsored would
require approval from DWR’s Division of Safety of Dams. Approval of any project
would result in a Certificate of Approval issued by DWR.

State Water Resources Control Board, Division of Water Rights

The State Water Resources Control Board (SWRCB) issues permits and licenses for the
appropriation of water for diversion. The appropriation must be related to a beneficial
use. SWRCB approval will be needed for new and altered water rights applications,
long-term transfers, changes in the place of use of an existing water right, changes in
the point of diversion, and changes in the terms of a water right. Hydrologic studies,
operations studies, or project-level environmental review may be required before a
permit is approved. Part of the permit process would be to demonstrate that the
diversion involves water currently unappropriated and would not harm other parties
or fish and wildlife resources.

Similarly, water transfers and exchanges may require SWRCB approval depending on
the nature of the rights involved and the action sought. Water transfers that last more
than I year require CEQA compliance. Transfers that last less than 1 year are exempted
from CEQA (California Water Code Section 1725).

California Department of Fish and Game, Region 2

DFG is the primary state agency administering laws providing protection of fish and
wildlife resources. The agency administers the California Endangered Species Act of
1984, which requires lead state agencies to prepare biological assessments if a project
may negatively affect one or more state-listed species.

DFG requires a streambed alteration agreement for any activity that will change the
natural state of any lake, river, or stream in California. The agreements are issued by
DFG regional offices and are intended to minimize project impacts and protect fish and
wildlife habitat. Implementation of ARWRI program components that alter existing
streams may require a streambed alteration agreement.

It may be necessary for DFG to authorize incidental take of state-listed species in
conjunction with a program mitigation or habitat conservation plan. This action would
allow the taking of some identified endangered species in a project area, but only if a
mitigation plan showed an overall benefit to the species.

State Mining and Geology Board

The State Mining and Geology Board oversees the implementation of pertinent state
laws and regulations. One of the laws within its jurisdiction is the Surface Mining and
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Reclamation Act of 1975 (SMARA) (Public Resources Code, Div. 2, Chapter 9, Section
2710, et seq.).

SMARA requires that an entity seeking to conduct a surface mining operation obtain a
permit from and submit a reclamation plan to the SMARA lead agency overseeing that
operation. The lead agency’s finding can be appealed to the State Mining and Geology
Board. To the extent that dam and reservoir options evaluated in the ARWRI are
pursued, the extraction of aggregate for use in construction of dam/reservoir options
might be considered surface mining. The constructing agency would coordinate with
the California Department of Conservation regarding any necessary reclamation plan.

State Historic Preservation Office

Approvals from the SHPO will be required to ensure compliance with Section 106 of the
National Historic Preservation Act of 1966. Associated agreements between the SHPO
and construction agency will describe the methods that would be used to document
significant historical resources and avoid or mitigate negative impacts associated with
implementation of ARWRI program components.

State Lands Commission

In addition to such state-owned lands as parks and state highways, the State Lands
Commission has exclusive jurisdiction over all unregulated tidelands and submerged
lands owned by the state and beds of navigable rivers, sloughs, and lakes (Public
Resources Code, Section 6301). State ownership extends to lands lying below the
ordinary high-water mark of tidal waterways and below the low-water mark of
nontidal waterways (Civil Code, Section 830). The area between the ordinary high- and
low-water marks on nontida! waterways is subject to a "public trust easement."

A project cannot use state lands unless a lease is first obtained from the State Lands
Commission. Such projects as dams/reservoirs, diversions, and pipelines may fall into
this category. The commission also issues separate permits for dredging. ARWRI
program components involving construction on state-owned lands would require a
permit from the State Lands Commission.

California Department of Transportation

The California Department of Transportation (Caltrans) is responsible for ensuring the
safety and integrity of the State of California’s highway system. Under state law, any
relocation or realignment of a state highway must be approved by Caltrans. Therefore,
agencies that would ultimately construct ARWRI program components, such as the
Auburn Dam component, which would require relocation of State Route (SR) 49, would
have to obtain approval from Caltrans. In accordance with state law and procedures,
these agencies will likely pursue preparation of a route adoption study, usually
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conducted by or under the supervision of Caltrans. The Caltrans Transportation
Commission reviews the route adoption study and an environmental assessment of all
alternatives. The process involved with setting up construction activities, including
hauling large loads and heavy use of state roadways also would require approval by
Caltrans. In addition, any program involving the placement of roads or encroachments
in, under, or over a state highway right-of-way must be covered by an encroachment
permit.

Public Trust Doctrine

In 1983, the California Supreme Court expanded the ancient public trust doctrine,
which originally applied only to land adjacent to navigable waters, to appropriative
water rights (National Audubon Society v. Superior Court of Alpine County, 33 Cal. 3d 419
([1983]). The court held that water rights are granted by the state subject to an implied
servitude to an underlying public trust in environmental values and can be limited or
revoked without compensation to the appropriator should it ever become apparent that
the public trust is being unduly harmed by exercise of the water right. The court held
that the public interest in the exercise of the water right must be weighed against the
resulting environmental harm.

The public trust doctrine was also applied by an Alameda County Superior Court in
EDF v. EBMUD, a case involving the American River. The resulting judgment,
commonly known as the "Hodge Decision," weighed the interests of East Bay
Municipal Utility District (EBMUD) in provid.ing a secure, high quality water source for
municipal use against the instream flows required to maintain environmental values in
the lower American River. The judgment established a "physical solution" specifying
minimum streamflows at the mouth of the American River that must be present before
EBMUD can take delivery of water from the river. These limitations, known as "Hodge
Flows," restrict the diversion of water to EBMUD and substantially reduce the
availability of water to EBMUD under its Central Valley Project (CVP) water service
contract.

The two ARWRI action alternatives include new and/or increased diversions from the
American River and other rivers in the study area. The assumptions governing water
supply availability and instream flow requirements pertaining to each river are
documented in this report. If subsequent court or SWRCB action under the public trust
doctrine, or similar legal doctrine, reduces water supply availability from these
assumptions, the ARWRI alternatives will not fully meet the future water needs of the
study area.
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Area of Origin Statutes

The California Water Code contains a number of sections addressing certain rights and
obligations of areas in which water originates. These statutes, known variously as the
"area of origin statutes," or "watershed protection act(s)," are summarized as follows:

¯ §11460 - "A watershed, or other area in which water originates, or an area
immediately adjacent thereto which can conveniently be supplied with water
therefrom, shall not be deprived [by construction or operation of the State Water
Project] directly or indirectly of the prior right to all of the water reasonably
required to adequately supply the beneficial needs of the watershed, area, or any of
the inhabitants or property owners therein."

¯ §11128 - Applies §11460 to operation of the CVP.
¯ §12205 - Applies similar limitations to exports from the Delta.

These statutes have not yet been interpreted by any court, and their effect and
applicability are unknown. However, the statutes suggest that areas in which water
originates, such as the ARWRI study area, may hold something akin to reserved water
rights, senior to State Water Project (SWP) and CVP water rights, in amounts up to
those required to meet their beneficial needs. If true, these area of origin rights would
have priority over existing CVP and SWP water rights, requiring that CVP/SWP
diversions cease if such diversions would deprive the study area of the prior right to
waters needed to meet the beneficial needs of the ARWRI study area. In the driest
years and months, CVP and SWP water rights typically cannot be exercised because of
lack of streamflow, and deliveries are made with water stored previously during wet
periods. Under these dry year conditions, an immediately prior area of origin could be
of no value, because water is physically unavailable. The question of whether an area of
origin is entitled to water previously diverted by the SWP or CVP remains unanswered.

Because of the speculative nature of these rights, the ARWRI alternatives do not depend
on the existence of area of origin water rights. New and expanded diversions are
assumed to be supported by new and existing water rights and water service contracts,
possibly buttressed by area of origin rights. Specifically, area of origin rights could
offset some of the uncertainties associated with Central Valley Project Improvement Act
(CVPIA) implementation and the Bay-Delta water rights process by ensuring some level
of protection and/or priority for water rights required to satisfy the projected demands
of the ARWRI service area.
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CURRENT ACTIVITIES RELATED TO THE ARWRI

Central Valley Project Improvement Act (Public Law 102-575, Title 34)

Signed into law on October 30, 1992, the CVPIA mandates changes in management of
the CVP, particularly for the protection, restoration, and enhancement of fish and
wildlife. The CVPIA addresses many major areas of change affecting the CVP,
including but not limited to the following:

¯ Annual dedication of 800,000 af/yr of water to fish and wildlife
¯ Goal of doubling the number of anadromous fish in Central Valley rivers and

streams by 2002
¯ Tiered water pricing
¯ Firm water supplies for Central Valley wildlife refuges
¯ Moratorium on new CVP contracts until completion of an EIS on the CVPIA

Reclamation, with assistance from the Service, is preparing a programmatic EIS (PEIS)
addressing the changes required by the CVPIA. The PEIS, scheduled for completion in
mid-1996, is evaluating a range of alternatives for meeting the objectives of the CVPIA.
Selection of an alternative or combination of alternatives will likely affect water
assumed to be available for the projected need o~f the ARWRI study area.

Several important issues associated with the CVPIA are discussed below that could
affect the ARWRI.

Dedicated Water

The U.S. Department of the Interior, through the CVPIA process, is evaluating options
for the long-term use of up to 800,000 af/yr of CVP yield for fish and wildlife purposes.
Interim dedication and management of the 800,000 af of water is being completed on a
year-to-year basis until a long-term dedication is determined. The dedication of 800,000
af/yr will consider the fishery, needs of many streams along with water availability and
reservoir operations on those streams.

Water Augmentation

A Water Augmentation Program was initiated by Reclamation and the Service under
the CVPIA. The CVPIA requires that a least-cost plan be developed that would increase
the yield of the CVP by 2007 by the amount dedicated to fish and wildlife purposes.
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Water Acquisition

The CVPIA required development of a Long-term and Interim Water Acquisition
Program. The interim program requires that a plan be developed and implemented in
coordination with the Anadromous Fish Restoration Program (AFRP) and to acquire
water to supplement the CVP yield (up to 800,000 af/yr that was dedicated to fish and
wildlife purposes) under the CVPIA. During the time frame of the Interim Water
Acquisition Program, Reclamation will develop a Long-term Water Acquisition
Program under the CVPIA. The long-term program will address the acquisition of
water to sustain long-term fish and wildlife water supply needs. The objectives of the
long-term program are to secure long-term water supplies to supplement reoperation of
the CVP and the dedication of water for fish and wildlife enhancements.

Implementation of the Long-term Water Acquisition Program may begin during the
time frame of the Interim Water Acquisition Program if long-term water acquisition
actions can be completed. The long-term program may include two components: a
long-term component that would acquire water on a multiyear basis and a short-term
component that would acquire water on a single-year basis. Specific program
objectives, structure, and criteria are being developed by Reclamation. The long-term
program is related to the Interim Water Acquisition Program only to the extent that
implementation may begin during the time frame of the interim program. As long-term
water supplies are acquired under this program, the annual requirements for additional
water that would be acquired through the interim program may be reduced.

Anadromous Fish Restoration Program

The AFRP is intended to provide Reclamation with flow objectives to enhance fisheries
production, consistent with the goa!s of the CVPIA. The working group for the
program has released a working paper describing desirable flows. The next step in the
program is to refine the flows based on an assessment of reasonableness (Hall and
Dimick, pers. comm.). A draft report was issued in December 1995.

American River Watershed Project Draft Supplemental EIS/EIR Supplemental
Report

A draft supplemental EIS/supplemental draft EIR on the American River Watershed
Project (ARWP) was released in August 1995 with the final document scheduled for
release in mid-1996. The ARWP was requested by Congress as a supplement to the
American River Watershed Investigation Feasibility Report, prepared by COE in 1991 in
response to flooding in the Sacramento area in 1986. The 1991 report recommended
construction of levees and related improvements in the Natomas area of Sacramento
and a flood detention dam on the North Fork American River at Auburn, upstream of
Folsom Reservoir. In 1992, Congress authorized construction of the Natomas portion of
the recommended plan and requested additional information on the flood detention
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dam and other flood protection measures for the main stem of the American River. The
ARWP identified three alternatives for improving American River flood protection as
described below.

Folsom Modification Plan

Under this alternative, flood storage space in Folsom Reservoir would vary to provide
more flood control. The dam’s main spillway would be lowered and the main spillway
gates would be replaced to increase operational flexibility for increased flood control
purposes. This alternative also would strengthen downstream levees.

Folsom Stepped Release Plan

This alternative continues the existing interim flood storage operations in Folsom
Reservoir that provide from 400,000 af to 670,000 af of flood storage space during the
winter, lowers the main spillway by 15 feet, replaces the main spillway gates, and
enlarges the river outlets. This alternative also includes expanding and strengthening
certain levees, channels, and bypasses downstream of Folsom Reservoir.

Detention Dam Plan

This alternative would construct a detention dam on the North Fork American River to
create a flood storage space of 894,000 af. It would strengthen certain levees
downstream of Folsom and would return the flood control operation of Folsom
Reservoir to the preoperation (pre-1995) flood storage space of 400,000 af in the winter.

The ARWRI could be affected by the ARWP depending on the alternative or
combination of alternatives selected to increase flood protection in the American River
basin. The Auburn Dam component of the ARWRI is similar to the ARWP Detention
Dam except that the COE is proposing a dry dam, while the ARWRI includes a water
storage facility.

Sacramento Area Water Forum

In September 1993, representatives from business, environmental, public and water
interests formed the Sacramento Area Water Forum (Forum). The Forum has embarked
on a community collaboration process that includes participation from local agencies
and organizations. The Forum’s goal is to develop an areawide plan that will provide a
reliable and environmentally sound water supply to meet the needs of the Sacramento
area community.

The Forum is developing a plan to meet its water supply objectives through a
conjunctive use program similar to the ARWRI’s Conjunctive Use Alternative. It is
evaluating the potential to use surplus flows from the American, Sacramento, and
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Feather Rivers for wet-year storage in the Sacramento County area’s ground-water
system. Stored surplus flows would be withdrawn to meet local demands during
periods of surface water shortage. The Forum has included new American River
instream flows as part of its project. The flows are patterned after the anadromous fish
flows proposed by AFRP (salmon and st~eelhead flows only).

The diversion of excess flows from the Sacramento, Feather, and American Rivers being
considered by the Forum is consistent with the water supply programs being
considered by the ARWRL If a conjunctive use program is eventually recommended by
the Forum and were implemented, it could provide water for the projected need in a
portion of the ARWRI’s study area. An EIR addressing this issue is scheduled for
completion by the Forum in 1996.

Sacramento Area Flood Control Agency

As a result of substantial flooding in 1986, the Federal Emergency Management Agency
(FEMA) found that the Natomas area of Sacramento falls within its 100-year flood risk
criteria. The Sacramento Area Flood Control Agency (SAFCA) conducted an evaluation
of potential alternatives for reducing the flood risk in the Natomas area and the lower
American River toa level below the 100-year risk criteria. SAFCA’s evaluation
recommended that Reclamation operate Folsom Reservoir to allow flexible flood
storage ranging from 400,000 af to 670,000. af. Reclamation began operating Folsom
within this range in 1994 as an interim operating plan until a permanent flood
protection plan is adopted. SAFCA also recommended implementation of various levee
improvements to protect the Natomas area. These improvements are under
construction.

SAFCA, along with COE and the Reclamation Board of California, is conducting the
ARWP, as previously described. SAFCA’s role will include implementing mitigation
measures required by the alternative ultimately selected by ARWP. Mitigation
implemented under the Auburn Detention Dam Alternative could meet mitigation
needs similar to those associated with the ARWRI’s Auburn Dam Alternative.

Federal Energy Regulatory Commission Relicensing, Mokelumne River

The Federal Energy Regulatory Commission (FERC) recently reopened EBMUD’s
licenses for Pardee and Camanche Reservoirs on the Mokelumne River to review
instream fish flow needs. FERC has recommended flows above those proposed by
EBMUD. The minimum streamflows that will result from the FERC relicensing process
are uncertain at this time, as is the time frame for resolving this matter.

The ARWRI analyses assume that instream flow requirements will be similar to those
proposed by EBMUD. The ARWRI’s projection of Mokelumne River flows that would
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be used to meet a portion of the study area’s unmet need would be reduced if FERC
adopts instream flow requirements higher than those proposed by EBMUD.

East Bay Municipal Utility District-San Joaquin County Joint Conjunctive Use
Project

EBMUD and San Joaquin County are conducting a joint study to develop a plan to help
meet their respective water supply needs. San Joaquin County is seeking protection of
the quality of its ground water through mitigation of a saline intrusion problem in the
Stockton area, whereas EBMUD is seeking a reliable dry-year source of supplemental
water supply. This project proposes to use surplus wet-year flows from the American
River, Sacramento River, or the rivers in eastern San Joaquin County for direct and in-
lieu recharge of the ground-water system in San Joaquin County. In dry years, EBMUD
would pump a portion of the ground water stored in San Joaquin County in lieu of
surface water supply. The EBMUD/San Joaquin County project would be consistent
with both ARWRI alternatives pertaining to deliveries of water to satisfy San Joaquin
County needs. Storage and export of water to EBMUD is not considered by the ARWRI
and would require additional environmental review and documentation.

EBMUD is also considering a similar program with Sacramento County that would use
ground-water basins in southern Sacramento County. The source of water for this
program would be surplus flow from the American or Sacramento River diverted from
Freeport or Lake Natoma. The ARWRI does not preclude these counties or EBMUD
from pursuing the water management programs. These programs could meet some of
the demand identified in the ARWRI and therefore use this EIR/EIS in those water
management plans.

Expansion of the City of Sacramento’s Fairbairn Water Treatment Plant

The City of Sacramento has initiated the environmental review process for expanding
its Fairbairn Water Treatment Plant (WTP) on the American River. The Fairbairn WTP
has the capacity to divert and treat approximately 100,000 af/yr. The city is proposing
to expand the plant to help meet its future water needs.

The plant expansion project is consistent with both ARWRI alternatives, each of which
includes new or expanded diversions averaging 40,000 af/yr from the American River
at Fairbairn for use in the study area.

South San Joaquin Irrigation District (SSJID)

SSJID is developing a project that would municipal and industrial (M&I) water to Tracy,
Manteca, and Lathrop. The water would be developed from irrigation and operational
improvements within the district. The water which would be diverted from the
Stanislaus River under the SSJID water right, could be one source of water to meet the
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50,000-af transfer considered in the ARWRI and described in subsequent sections of this
EIR/EIS. The project must undertake -specific environmental review before
development and approval. In addition, the SWRCB may have to approve changes in
SSJID’s water rights for any change in the place of use.

El Dorado County Petition for FERC Project 184 Storage Water

Certain state water rights filings exist that are reserved for the purposes of meeting the
reasonable needs of areas of origin. E1 Dorado County is seeking partial assignment of
a portion of those filings, in the amount of 17,000 af/yr, for diversion from Folsom
Reservoir or upstream on the South Fork American River. Hearings before the SWRCB
were concluded in October 1995, and an SWRCB decision is expected in mid-1996. If
the SWRCB grants a water right, subsequent diversions under that right could be used
to meet a portion of the projected demands.

CALFED Bay/Delta Program

In June 1994, the state and federal agencies with responsibility for managing the
Bay/Delta Estuary formalized an agreement to work together to solve problems in the
estuary. This association, known as CALFED, comprises the following agencies: the
California Resources Agency, the California Department of Water Resources (DWR),
DFG, California Environmental Protection Agency, SWRCB, the U.S. Department of the
Interior, Reclamation, U.S. Fish and Wildlife Service (USFWS), the U.S. Environmental
Protection Agency (EPA), and the National Marine Fisheries Service.

The framework agreement that formalized the CALFED effort pledged that the agencies
would work together in three areas of Bay/Delta management:

¯ Water quality standards formulation
¯ Coordination of SWP and CVP operations with regulatory requirement
¯ Development of long-term solutions to problems in the Bay/Delta Estuary

The first phase of the CALFED Bay/Delta Program is to develop a range of alternatives
for solving the long-term problems of the estuary. This first phase is underway and is
expected to be complete in early 1996. After the alternatives are developed, a program
EIR/EIS will be prepared to evaluate the potential impacts of the alternatives. Because
of the schedule and magnitude of analysis, it is impossible to project how the CALFED
Program would affect the recommendations of the ARWRI.

The Bay/Delta Advisory Council (BDAC) is a group of 30 citizen advisors selected from
California’s agricultural, environmental, urban, business, fishing, and other interests
who have a stake in finding long-term solutions to Bay/Delta problems. BDAC was
chartered under the Federal Advisory Committee Act and is advising CALFED on the
program mission, problems to be addressed, and objectives of the CALFED Bay/Delta
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Program. BDAC also provides a forum to help ensure public participation and reviews
reports and other materials prepared by CALFED Bay/Delta Program staff.

Interim Restoration and Management of the Auburn Dam Site, Draft Preliminary
Concept Plan

Reclamation is conducting a restoration and management project at the Auburn Dam
site with the following objectives:

¯ Seal the original Auburn Dam diversion tunnel for safety reasons
¯ Restore the river channel at the Auburn site to more reflect riparian values
¯ Construct a permanent pump station for Placer County Water Agency (PCWA)

The pumping station is a replacement of PCWA’s existing pump station, which
becomes inundated during high flows as a result of its location upstream of the
diversion tunnel inlet. The draft concept plan is incorporated into this document
(Appendix K). A more reliable pump station for PCWA would provide a year-round
diversion point for PCWA to divert its American River entitlements. Both ARWRI
alternatives are consistent with a year-round diversion. This project is included as part
of the Conjunctive Use Alternative.

Stanislaus River Operations

Although water transfers are possible from the Stanislaus River, several issues and
studies must be resolved or completed before the source of Stanislaus water can be
identified:

¯ New Melones water management study
¯ EIR for proposed water transfers for Oakdale Irrigation District (OID) and SSJID
¯ determination of Stanislaus River basin obligation for Bay-Delta standards and

CVPIA dedicated water

Reclamation has indicated an interest in purchasing conserved water to use in meeting
its Stanislaus River obligation toward Bay/Delta standards. It is also exploring
purchasing water from fallowed land to meet contractual obligations.

The December 15, 1994 Bay/Delta Agreement specified the Stanislaus River
contribution to Delta standards. Reclamation attempts to meet these goals from New
Melones Reservoir. Standards are not always met, and achieving the standards would
require Reclamation to develop additional water in the Stanislaus River Basin. The
long-term solution to replace the interim agreement is under study and will develop
new or modified requirements for New Melones or elsewhere on the San Joaquin River.
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Reclamation is preparing to conduct a study of the available water supplies of the
Stanislaus River system and New Melones Reservoir. The study will assess water use,
including downstream fisheries, Delta, and water quality requirements.

Folsom Reservoir Reoperation

The COE and Sacramento Area Flood Control Agency (SAFCA) are currently
considering reoperating Folsom Reservoir to provide additional flood control space.
Historically, the COE maintained a flood reservation of 400,000 af based on a criteria
commonly known as the 400,000 af fixed rule curve. Recently, the COE and SAFCA
agreed on an interim flood control criterion that reserves extra flood space up to a total
of 670,000 af, depending on the storage available in upstream reservoirs. The COE is
preparing a report for Congress that will recommend a permanent criterion for Folsom.
This EIR/EIS uses the current flood control standard (400,000 af, fixed) in the analysis of
the alternatives.

FUTURE USES OF THIS DOCUMENT

This document provides program-level environmental documentation for the
alternatives proposed by the ARWRI. For the ARWRI, program-level documentation
involves analyzing the cumulative effects of implementing a series of components that
comprise a water supply program. Therefore, this document will allow local agencies
interested in implementing specific components to focus on the site-specific impacts of
the components.

Federal involvement in ARWRI was initiated by a congressional directive that
Reclamation conduct the study. Although the program components are intended to
supply water for local water needs, Reclamation or other federal agencies could become
involved in funding or permits needed for specific components. This document
provides information for that federal function. Examples of federal action include
Section 404 permits for diversion structions or dams, changes in CVP operations, and
endangered species considerations.

In addition to providing a reference point for assisting in determining the impacts on
the study area from implementation of individual program components or the entire
water supply program, this document identifies mitigation measures consistent with a
programmatic level of detail. Therefore, local agencies considering construction of
specific components can use information in this document to help determine which
types of enhanced or additional mitigation measures would be necessary.

Along with providing program environmental documentation, state and local agencies
seeking approval to build ARWRI program components would be required to complete
an Initial Study and a Negative Declaration under CEQA. If preparation of an Initial
Study does not result in a Negative Declaration, an EIR would be required.
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Construction of any program components by federal agencies would require
preparation of an Environmental Assessment (EA) that results in a Finding of No
Significant Impact (FONSI), or preparation of a site-specific EIS would be required.

ISSUES THAT AFFECT THE PROGRAM

Several ongoing initiatives could influence the water resources of the study area
including the CVPIA PEIS, expansion of Fairbairn WTP, EBMUD joint use programs
with Sacramento and San Joaquin Counties, and E1 Dorado County’s Project 184 water
right application. These issues were incorporated into this EIR/EIS to the extent
possible and without undue speculation. The existence of these initiatives does not alter
the findings of this program EIR/EIS. However, the site-specific documents developed
after this EIR/EIS should include all new information developed from completed
initiatives. Incorporating new information may add to and refine the impact
conclusions of this EIR/EIS.
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INTRODUCTION

This section provides a description of the individual ARWRI components and the two
alternatives identified in the Planning Report. It also describes the No-Action
Alternative (also the No-Proiect Alternative for CEQA) developed for the study. The
proposed alternatives are the Conjunctive Use Alternative and the Auburn Dam
Alternative. Both alternatives use similar components to deliver comparable amounts
of water to the study area on an average annual basis. The operation, size, and costs of
the program components needed for both alternatives, however, are significantly
different.

Subsequent sections of this EIR/EIS evaluate the projected impacts of implementing
each of the components and the cumulative effects of implementing the components
combined as an alternative. The individual components are described below, followed
by a description of the proposed alternatives and the No-Action Alternative.

ALTERNATIVES SCREENING ANALYSIS

The potential components screened for the ARWRI were identified through public
input provided at workshops held in November 1993 in Sacramento, Stockton,
Placerville, and Auburn, California, and reported in Overview of Alternative Plans of
Action in the Investigation Study Area (Willdan Associates, 1994). The public’s comments
and suggested actions were consolidated to develop discrete, comparable components
for screening and assembly into alternatives. The 19 components identified through the
public involvement process are listed in Section 4 of the Planning Report.

The evaluation of the components and development of the ARWRI alternatives
involved a consensus process among the members of the Study Management Team
(SMT). A summary of the process is presented below.

The list of potential components was subjected to the screening process to focus the
ARWRI on those components and, ultimately, those alternatives that would best
achieve the ARWRI objectives. The process used the following five general goals and
screening criteria: operations and engineering, economic, legal and regulatory,
sociocultural; and biophysical.

The above criteria were then divided into two groups to further distinguish the
components: exclusionary criteria and evaluation criteria. Exclusionary criteria are
used to determine whether a component would achieve ARWRI objectives or be flawed
and therefore not implementable. Components that passed the exclusionary criteria
were subjected to the evaluation criteria, which measured the degree to which potential
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plan components would likely meet the ARWRI objectives. The goals and the screening
criteria are tabulated in the Planning Report (Table 4-3 of the Planning Report).

Application of Screening Criteria to Components

The SMT used the exclusionary criteria to evaluate the 19 components identified in the
public involvement process. Based on the results components were dropped, modified,
or combined with other components, or new were added. The four components that
failed the exclusionary criteria are dry dam at Auburn, contract for existing CVP
supplies, Peripheral Canal/Delta Facilities, and desalinization.

The components that were combined with others include the following. New CVP
contracts and contracting for new supplies components were combined with other
components that could dev.elop new CVP supplies, the water meter component was
grouped with the conservation component, and the deliveries from Folsom South Canal
(FSC) component was grouped with those components that require deliveries from the
FSC. Two components were added: new or expanded diversions from the American
River to the city of Sacramento and new diversion from the Delta to eastern San Joaquin
County. Finally, the upstream storage component was modified to include storage
upstream of the study area but not necessarily on American River tributaries.

These components could be grouped into hundreds of possible alternatives to satisfy
the ARWRI objectives. However, many of these alternatives would have only minor
variations from other alternatives and would be indistinguishable for comparison
purposes. Therefore, five representative themes were chosen to cover the range of
technically feasible alternatives available to the ARWRI study area (Table 3-1).

The themes consist of various combinations of components representing demand
reduction, improved management of existing water supplies, or development of new
surface water supplies. The five themes are intended to range progressively from
demand reduction to supply enhancement, from nonstructural to more structurally
based strategies, and from minimum to maximum surface water diversions (Figure 4-2,
of the Planning Report). These themes are demand side/institutional, conjunctive use,
new storage, enlarge Folsom Reservoir, and Auburn Dam.

In March 1995, the SMT evaluated the five themes based on descriptions of the
components provided before the screening session and on subjective, expert judgment
of the team members and other screening participants. The SMT used the evaluation
criterion on each theme and assigned a score between -10 and +10, with 0 representing a
neutral evaluation (Table 3-2). The scores and associated rationale are presented in the
Planning Report and Appendix I.
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Table 3-1
Preliminary Themes

Component Demand Side/ Conjunctive New Enlarge Folsom Auburn
Institutional Use Storage Reservoir Dam

American River Folsom Reservoir Auburn Dam
Storage
Upstream Storage Included
Offstream Storage Included
Delta Diversion Included
Conjunctive Use Sac, SJC Sac, SJC Sac, sJc Sac, SJC
Reclamation Maximum As needed As needed Existing/planned Existing/

planned
Conservation Maximum As needed As needed Existing/planned Existing/

planned
Land Retirement New program As needed As needed if needed if needed
New Wells Included Included
Intrabasin Transfers Included Included Included
Interbasin Transfers Included If needed
PCWA Diversion Expanded Expanded Expanded Expanded Maximized
City of Sacramento Existing Existing Expanded Expanded Expanded
Diversion
EDCWA Diversion Included Included Included Included Included

Note: Themes are conceptual, and some components have been dropped.
SJC - San Joaquin County
Sac - Sacramento County

Table 3-2
Results of Alternatives Screening

(Percent of Total Score)

Demand Enlarge
Side/ Conjunctive New Folsom Auburn

Institutional Use Storage Reservoir Dam

Operations and
Engineering -3.3 8.0 7.3 3.3 4.0
Legal/
Institutional -4.0 -1.0 -9.0 -10.0 -10.0

Socio-cultural -3.1 -0.9 1.8 1.6 5.4
Biophysical 0.6 -0.8 -2.6 -0.5 -2.4
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Screening Analysis Conclusions

The SMT evaluated the results of the screening analysis and concluded that the enlarge
Folsom Dam theme failed the screening criteria. Alternatives based on enlargement of
Folsom Reservoir are clearly inferior to other alternatives because of adverse impacts
that construction would have on local traffic during the long construction period,
relatively high cost, and relatively limited benefits.

The demand-side/institutional theme scored low in the screening analysis because of
several factors, such as significant resistance on the part of the potential users of
reclaimed water. The conservation and reclamation measures under this theme do not
represent a stand-alone alternative but were combined with other themes to form the
alternatives.

Following the alternative screening process, the Conjunctive Use Alternative and the
Auburn Dam themes were combined with the demand-side/institutional theme to
create the program alternatives. The alternatives were then refined to establish specific
components.

PROJECTED WATER DEMANDS

The projected water demands for the study area are described in the Planning Report
and can be met through several existing and new sources of water. The components
described below provide opportunities for local agencies to meet portions of the
projected demands. The total agricultural water demand is projected to decrease in the
study area, while the M&I demand increases (Table 3-3). The water associated with the
decrease in agricultural water use is available to meet some of the M&I demand.

POTENTIAL ARWRI COMPONENTS

The Planning Report describes program components that help to meet some of the
projected water need for the study area (Figure 3-1). Local agencies will decide which
components to build after the Planning Report and the program EIR/EIS are adopted.
The detailed engineering, regulatory, and planning evaluations needed for certain
components will be made at a later date and will influence the selection of individual
components.

The projected water supply demand for the ARWRI study area was estimated as part
of the Planning Report and identified the projected water demand for 2030, assuming
that ground-water storage volumes would not be allowed to decline from current (1990)
levels under similar hydrologic conditions on an average annual basis. The overall
projected unmet demand for the study area was estimated at 521,000 af/yr on an
average annual basis under 2030 conditions.
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Table 3-3
Projected Agricultural and M&I Water Demands

for the ARWRI Study Area
(Acre-feet per Year)

1990 2000 2010 2020 2030
E1 Dorado County

Ag Demand 19,200 19,300 19,800 20,000 20,000
M&I Demand 22,100 32,200 40,300 48,400 57,500

Other 4,800 5,100 5,300 7,100 7,800
Total 46,100 56,600 65,400 75,500 85,300

Placer County
Ag Demand 248,100 237,900 228,200 228,200 228,200

M&I Demand 53,100 71,600 89,400 104,000 119,600
Other 45,100 45,100 45,100 45,100 45,100
Total 346,300 354,600 362,700 377,300 392,900

Sacramento County
Ag Demand 358,700 326,000 301,600 281,600 281,600

M&I Demand 382,800 464,200 550,100 618,100 695,600
Total 741,500 790,200 851,700 899,700 977,200

San Joaquin County
Ag Demand 1,106,500 1,067,400 1,013,900 1,011,200 1,011,200

M&I Demand 111,500 135,900 165,300 197,800 236,900
Total 1,218,000 1,203,300 1,179,200 1,209,000 1,248,100

Sutter County
Ag Demand 314,900 294,800 264,000 253,300 253,300

M&I Demand 900 3,900 11,500 17,600 27,000
Total 315,800 298,700 275,500 270,900 280,300

Saline Mitigation 0 70,000 70,000 70,000 70,000

Total 2,667,700 2,773,400 2,804,500 2,902,400 3,053,800

Note: See the Planning Report for details on the development of water demands.
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American River Water Resources Investigation
Program Components

Figure 3-1
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DWR developed crop acreage for 1990 by comparing agricultural land use surveys with
annual county agricultural commissioners’ reports. Crop acreage were projected for
2000, 2010, 2020, and 2030 based on historical trends and input from state and local
experts. Projected expansion of urban areas onto agricultural land, based on 1990
county general plans, also was incorporated. Overall, urban expansion was projected to
reduce crop acreage by 5 percent.

DWR projected M&I water demand for the study area by multiplying projected
population by projected per capita water use and adding recorded or estimated water
usage by certain large, self-served industries and institutions. A 10-percent reduction in
M&I water attributable to conservation was assumed. Population projections were
based California Department of Finance (DOF) county-level projections. DWR adjusted
the population projections to coincide with the boundaries of the study area. Based on
these data, the Planning Report needs assessment assumes an increase in population of
approximately 120 percent for the study area at 2030 from 1990 conditions.

The plan formulation baseline conducted for the Planning Report limited the available
ground-water supplies in the study area to pumping rates that would maintain 1990
ground-water storage volumes. The 1990 ground-water storage represented a level
generally considered acceptable, if maintained, and was selected by the SMT as a
starting point for needs assessment analysis. The baseline included 77,000 af/yr
specifically to mitigate a saline intrusion condition particular to San Joaquin County.

New Storage

New water storage facilities that provide onstream and offstream storage are proposed
as program components. The facilities are located on the North Fork American River
(Auburn Dam), South Fork American River tributaries, and Sacramento-San Joaquin
River Delta tributaries in eastern San Joaquin County.

New storage is one source of providing upstream water for the study area. Section 2
discusses other projects that, if constructed, would provide water for the study area.
These projects are speculative at this time but could reduce the need for new storage.

Auburn Dam

The Auburn Dam component involves the construction of a water storage facility at the
Auburn Dam site. Although this site is near the site previously proposed for the
Auburn Dam, this component is different from earlier Auburn Dam proposals. For a
comparative discussion of impacts, the site selected by the COE for the dry dam (U.S.
Army Corps of Engineers, 1995) is assumed in this study for the dam location. The size
of the reservoir is not specified in this program EIR/EIS, and the final size, design, and
operation would be determined at the site-specific level. To bracket the possible range

ARWRI Draft EIPJEIS Page EIPJEIS 3-7

C--077721
C-077721



Section 3 - Alternatives Description

of impacts related to reservoir size, three sizes were carried into the impact assessment
(Table 3-4).

Table 3-4
Auburn Facility Options

(acre-feet)

Total Facility Capacity Water Supply Space Flood Control Space

430,000 430,000 0
900,000 300,000 600,000
1,200,000 300,000 900,000

Texas Hill Reservoir and Small Alder Reservoir

In 1992, E1 Dorado County Water Agency (EDCWA) developed a water resource
development and management plan to address future water demands within its
jurisdiction. Two components of plan, Texas Hill and Small Alder Reservoirs, were
proposed as storage facilities to provide water for the project. A program EIR
containing a site-specific EIR was developed to address the environmental impacts of
the proposed plan (Jones & Stokes Associates, 1992). The combined EIR proceeded
through the CEQA process and was adopted by EDCWA in 1993. A legal challenge
was filed against both documents. A final supplemental EIR to address unresolved
issues was adopted by EDCWA in 1995.

Potential water storage on the South Fork .American River tributaries is proposed as an
ARWRI component. The final design, location, and size of the facility, or facilities,
comprising this component are not specified in this program EIR/EIS and will be
determined at the site specific level. To evaluate the impacts likely to result from
implementation of this component, the Texas Hill and Small Aider Reservoirs, with a
total yield of 12,900 af/yr, are analyzed in this EIR/EIS.

Texas Hill Reservoir would be located on Weber Creek, a South Fork American River
tributary. The reservoir would store up to 22,000 af of water from the watershed and
serve E1 Dorado County. An estimated safe yield is 10,450 af/yr. Water from Texas
Hill Reservoir could be made available to the El Dorado Irrigation District (EID).

Small Alder Reservoir would be located on Alder Creek, a tributary of the South Fork
American River. The reservoir would store up to 31,000 af of water from the watershed
with an estimated safe yield is 11,250 af/yr, and provide water for E1 Dorado County.
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Water released from Small Alder Reservoir could be diverted into existing delivery
systems.

If approved, the water right application for Project 184 storage, pending before the
SWRCB, could reduce or eliminate the need for these facilities.

East Side San Joaquin County, Delta Tributaries

Three reservoirs have been proposed to store water for San Joaquin County. The
specific size and design of these reservoirs are not specified in this program EIR/EIS.
The specific location of two of these reservoirs, Duck Creek and South Gulch, is also not
specified. Farmington Reservoir involves the expansion of an existing storage facility.
The descriptions of these facilities are representative of facilities the local agencies
would consider in a site-specific evaluation. The San Joaquin County Conveyance
Facility (SJCCF) would convey the water to and from the new reservoir(s).

The eastside reservoirs provide one mechanism for delivering water to San Joaquin
County. Other methods, such as collection of surplus flow and direct recharge, can also
be used to meet the area’s needs. The availability of water from rivers on the east side
of San Joaquin County and import from the American and Sacramento are being
studied in a joint EBMUD and San Joaquin County program to develop a ground-water
recharge and storage program. The joint study is considering diversion and
conveyance of surplus flow to eastern San Joaquin County for direct ground-water
recharge or provided to water users in lieu of ground-water pumping. EBMUD is also
considering a similar program with Sacramento County.

Farmington Reservoir

Farmington Reservoir is a flood control facility located east of Stockton that controls
floodflows of Littlejohns Creek. Farmington Reservoir could be modified to store up to
160,000 af of floodwater and also water diverted from the Stanislaus River. The
Stanislaus River diversion would utilize the existing Upper Farmington Canal, owned
by Stockton East Water District (SEWD), and new facilities. The facility would serve the
eastern San Joaquin County area, including Stockton.

South Gulch Reservoir

South Gulch Reservoir would be located on South Gulch, a Calaveras River tributary
located approximately 10 miles downstream of New Hogan Reservoir. The reservoir
would store up to 140,000 af of Calaveras River water. Surplus Calaveras River water
would be diverted from New Hogan Reservoir through an 18,000-foot-long tunnel. The
South Gulch dam would be 150 feet high and be designed to release 800 cubic feet per
second (cfs) to South Gulch.
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Duck Creek Reservoir

Duck Creek Reservoir would be located on Duck Creek, a Calaveras River tributary.
The reservoir would store up to 200,000 af of surplus Mokelumne River water. An
estimated safe yield is up to 65,000 af/yr. Water would be delivered from Pardee or
Camanche Reservoir through a new pipeline that would parallel the Mokelumne River
Aqueduct before dropping down to Duck Creek. Deliveries to Duck Creek Reservoir of
up to 1,000 cfs could be made, but only during periods when Pardee or Camanche
Reservoir is full or spilling. Because of this constraint, implementation of this
component would result in no diversion into Duck Creek Reservoir in many years.

The maximum dam height would be 157 feet with 12 feet of freeboard, creating a
reservoir covering 5,800 acres. Duck Creek Reservoir would release water directly into
Duck Creek at rates of up to 4,000 cfs under emergency release conditions.

Water Transfers

Water transfers are a possible source of water for the project. Transfers typically could
be long term or year to year and are negotiated between the buyer and seller of the
water. This EIR/EIS has identified a Stanislaus River transfer that could help meet the
projected water needs and incorporated this transfer into the program. However, this
analysis does not preclude local agencies engaging in other water transfers for the short
or long term to meet some of the projected demands.

Stanislaus River Transfer

The Stanislaus River was identified as a possible source of water available for transfer to
the study area. Potential sources of water include CVP contract deliveries, purchase of
water rights, annual and long-term transfers, or transfer of consumptive use.

Central San Joaquin Water Conservation District and SEWD are parties to separate
interim CVP water service contracts with Reclamation. Current Reclamation policy
effectively precludes deliveries under these contracts during most years. OID and
SSjID holders of senior water rights on the Stanislaus River are investigating a water
transfer and are preparing an EIR that describes potential transfers of their water to
others.

This EIR!EIS assumes that on annual average, 50,000 af of water would be available
from transfer and/or CVP contract delivery and would be conveyed to the study area
through the Upper Farmington Canal. The SJCCF, along with new and existing
distribution facilities, would be needed to convey water to areas of need in San Joaquin
County. This assumed supply is in addition to the supply provided under a 49,000
af/yr CVP water service contract held by Central San Joaquin Conservation Water
District that is included in the No-Action Alternative.
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New or Expanded Diversions

New or expanded diversions of surface water are included as a component. These
diversions would help to meet projected demands in the future or would facilitate
implementation of conjunctive use stTategies as follows. In wet years, flows in excess of
downstream needs could be diverted to the study area, allowing ground-water
pumping to be reduced or direct ground-water recharge to occur through injection.
This would store ground water for later use. In dry years, when surface water is not
available, these new or expanded diversions would not be used. Instead, the previously
stored ground water would be pumped and delivered to the study area. New or
expanded diversions are proposed on the American, Sacramento, and Feather Rivers.

Expanded diversions would involve an upsizing of existing facilities. New diversions
involve the construction of new facilities. The diversion facilities discussed in this
EIR/EIS are assumed as representative options available to local agencies. Local
agencies would select the appropriate diversion facilities at the site-specific level.

American River

Reclamation diverts water from Folsom Lake for delivery to San Juan Water District
and the City of Folsom, and PCWA diverts water above Folsom Lake for delivery to its
service area. The City of Sacramento and Carmichael Water District divert from the
river below Folsom Lake. These diversions would remain the same or be expanded to
divert additional water to meet projected demands. The City of Sacramento plans to
expand its Fairbairn WTP and/or its Sacramento WTP to increase the city’s diversion
capacity by 40,000 af/yr. This expansion is included in the new or expanded diversion
component. Of the 100,000 af/yr capacity of Fairbairn WTP, the City of Sacramento is
using approximately 50,000 af/yr. The unused portion is included in the No-Action
Alternative and could be used to meet a portion of the projected demand in the study
area.

As an alternative to a new Sacramento River diversion at Freeport (described below),
diversion for Lake Natoma could be used to meet a significant portion of the projected
need in southern Sacramento County and/or San Joaquin County. This option could
deliver water through the FSC for Sacramento County and the SJCCF to San Joaquin
County. A regional water treatment plant could be located in Sacramento County to
serve the needs of both Sacramento and San Joaquin County. Another option would be
to develop a separate treatment plant for each county.

Georgetown Divide Public Utility District (GDPUD) and EID each require an additional
diversion of 7,500 af/yr to satisfy their projected demands. This water would be
diverted from the American River at or upstream of Auburn and could be associated
with some combination of CVP water delivered by EDCWA under a new water service
contract (PL 101-514) and water transferred from a water right holder such as PCWA.
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Sacramento River

Several Sacramento River diversions are located in the study area, the largest being the
City of Sacramento diversion near Old Sacramento. Expansion of Sacramento River
diversions is being considered, as well as a new diversion at Freeport. Any new
diversions from the Sacramento River would be from surplus flows in excess of
downstream needs.

A potential site for a new diversion is at a location upstream of the Sacramento
Regional Wastewater Treatment Plant near Freeport. Water diverted from this site
would be conveyed through a pipeline to serve the southern Sacramento County area
and may extend to the FSC for conveyance to San Joaquin County. A Sacramento River
diversion could replace an American River diversion, discussed above.

Beaver Slough

A new diversion from Beaver Slough is included as an option to a Freeport or American
River diversion to supply water to San Joaquin County.

Beaver Slough drains to the South Fork Mokelumne River near Thornton in the Delta.
This component would divert approximately 200 cfs from the mouth of the slough and
convey it by buried pipeline to the proposed SJCCF for delivery to San Joaquin County.
The precise alignment of the pipeline is unknown.

Feather River

A new diversion from the Feather River would divert water upstream of the confluence
with the Sutter Bypass and into southern Sutter County and western Placer County.
The diversion to Placer County could be accomplished by utilizing PCWA’s Middle
Fork Project American River water rights through an exchange with the SWP.

Feather River water released by SWP would be diverted by PCWA at the new
diversion, and a like quantity of water that would otherwise be diverted from the
American River would be passed by PCWA down the American River to benefit SWP.
The proposed diversion and water treatment plant would provide water to the
following agencies:

PCWA 25,000 af/yr
City of Roseville 20,000 af/yr
Northern Sacramento County 29,000 af/y.r
Total 74,000 af/yr
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Diversion of a portion of PCWA’s Middle Fork project water right from Feather River
represents one option for a diversion location. PCWA may choose to divert the water
from either river. For the analysis of alternatives, it was assumed that this diversion
would occur from the Feather River. PCWA also could divert the full Middle Fork
Project entitlement from an expanded American River diversion at Auburn. In this
case, northern Sacramento County would be served by a PCWA diversion from Folsom
Lake. The 29,000 af/yr of water for northern Sacramento County would be delivered
under a contract with Northridge/Rio Linda.

Relative to the diversion of Middle Fork project water entirely from American River,
the exchange with SWP would decrease the amount of water in the Feather River from
the point of diversion to the confluence of the Sacramento and American Rivers. It
would increase the amount of water in the American River downstream of Auburn
relative to a total American River Diversion. Downstream of the confluence of the
Sacramento and American Rivers, the amount of flow would be unchanged. The
capacity of the diversion would be approximately 74,000 af/yr.

The unmet need in Sutter County also could be satisfied through a Feather River
diversion at the same location as the PCWA diversion. The diverted water would be
conveyed through new facilities to areas of need in southern Sutter County. The source
of water for this diversion could be upstream water transfers, a water banking program
with SWP, or diversion of surplus flow in wet years.

For this EIR/EIS, a diversion was assumed that would divert surplus flow in wet, above
normal, and below normal water year types for storage in the Sutter County ground-
water basin. During dry and critical years, ground water would be pumped and
returned to the river either directly or indirectly. The volume of diverted water would
be twice that of the returned water. The net effect of this program would be a 35,000-
af/yr diversion from the Feather River to Sutter County.

New Conveyance

New major conveyance facilities are needed to distribute the water generated by the
program components. The conveyance facilities considered in this EIR/EIS are regional
and deliver water to large areas. Within the cities and water districts of the study area,
additional conveyance facilities would be needed to distribute this water to customers.
This program EIR/EIS evaluates the general impacts associated with these facilities.
Detailed impacts associated with specific alignment and configuration decisions will be
evaluated in subsequent, site-specific documentation.

Sacramento River Diversion at Freeport

A new diversion facility at Freeport could be linked to the FSC with a buried pipeline.
The water would be pumped uphill to the FSC and then conveyed south to San Joaquin
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County. The water could be discharged into FSC or conveyed by a new pipeline placed
within the FSC right-of-way.

Feather River Conveyance

Water for the New Feather River diversion would be conveyed to Sutter County,
western Placer County, and northern Sacramento County by pipeline and open channel.
The facilities would use existing right-of-way to the extent possible. PCWA is
investigating the feasibility of its diversion and conveyance facilities proposed for the
Feather River.

San Joaquin County Conveyance Facility

FSC currently extends to southern Sacramento County, near the Rancho Seco Power
Plant. The SJCCF would extend the FSC south into San Joaquin County. The SJCCF
could be used to convey water from Lake Natoma on the American River into San
Joaquin County or to convey water from a new or expanded Sacramento River or new
Beaver Slough diversion to San Joaquin County. The SJCCF could be extended to the
existing Farmington Canal, which extends northerly from Farmington Reservoir. The
conveyance could consist of some combination of buried pipeline and canal and would
serve existing or expanded distribution systems in eastern San Joaquin County.

Wastewater Reclamation

Local water and wastewater agencies have planned certain wastewater reclamation
actions in the study area. These projects would generate additional water supply that
would otherwise be discharged into rivers. Reclaimed water would be available for use
in the project area for landscaping, golf courses, industrial uses, or agriculture in lieu of
potable water. This water would be used only to offset uses that would otherwise be
developed. Although reclaimed water is used in place of potable water for certain
water demands, use of reclaimed water reduces the amount of overall water returning
to the rivers and therefore does not result in any new water. Specific wastewater
reclamation actions are described below.

Reclaimed water from the Deer Creek and E1 Dorado Hills treatment plants in the E1
Dorado Hills area is used for industrial uses and irrigating golf courses. This program
includes an additional 3,100 af/yr for use at approximately 33 sites in the area.

Water reclamation at the Sacramento Regional WWTP would generate approximately
5,000 af/yr for use in Sacramento County.

The North Stockton Water Reclamation Facility program would generate
approximately 14,600 af/yr to meet various water needs in the Stockton area. The uses
of the reclaimed water and the infrastructure to convey the water are unknown at this
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time. Typical facilities needed for this type of program include pipelines and pump
stations to convey the water to the users and additional treatment facilities at the
Stockton Regional Wastewater Control Facility.

It is anticipated that approximately 15,200 af/yr could be used in Placer County from
the Roseville Regional WTP, with the additional appropriate distribution facilities,
including pipelines and pumps.

Each alternative includes the water reclamation projects described above, to generate
new water supplies for the study area.

Conservation

The conservation component assumes that local communities would implement
conservation programs that would result in accomplishments comparable to those that
would theoretically result from implementation of best management practices (BMPs)
(Littleworth and Garner, 1995). It is assumed that on average throughout the ARWRI
study area there would be a 15-percent per capita reduction in M&I water use relative
to water use in 1990. This reduction reflects an average aggregate of a 10-percent
reduction resulting from the conservation measures included in the No-Action
Alternative plus an additional (average) 5 percent savings resulting from additional
conservation programs. The initial 10-percent conservation was assumed by DWR in
developing the future water projections used to estimate the future unmet need for the
study area at 2030. Overall, this program assumes the following amounts of water
would be conserved in the study area:

¯ E1 Dorado County 2,500 af/yr
¯ Placer County 5,000 af/yr
¯ Sacramento County 37,500 af/yr
¯ Sutter County 1,000 af/yr
¯ SanJoaquin County 12,300 af/yr

Most of the water available for conservation is currently returned to the receiving
waters as urban return flow (from landscaping) or as sewage return flow. Following
implementation of conservation measures, the amount of return flow changes. The net
effect on the river downstream of the return flow, however, is the same with or without
conservation. Conservation practices affect the size of the diversion needed to meet
demands, not the total water available in the watershed.

Land Retirement

Agricultural land and the associated water will be converted to urban uses
independently of the ARWRI program as a result of growth. The ARWRI program
includes this water in the total water available for projected demands. However, local
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agencies could develop a program to purchase and remove agricultural land from
production expressly for water development. The land retirement component involves
local agencies purchasing irrigated farm land within the study area and taking the land
out of production. The water that previously went to the land would be used to meet
the projected water needs of the study area.

ALTERNATIVES

The remainder of this section describes the two ARWRI action alternatives that were
formulated by grouping several of the components described above. A discussion of
the No-Action Alternative, and the assumptions used in its development, is also
provided. To help provide clarity, common components between the two alternatives
are described, followed by the details of the alternatives.

Although the components described above are separate actions, some of them must be
paired with others to achieve the program objectives or are linked with other
components because they function similarly. These linkages allow for grouping of
components into alternatives that could be implemented to meet the projected water
demands of the study area. Grouping certain components into alternatives was
intended to demonstrate options representative of components needed to meet the
ARWRI objectives. In some cases, other options of combining components are
discussed.

The impact assessment conducted for the EIR/EIS used model simulations to estimate
the hydrologic changes that could result from implementation of an alternative. The
alternatives modeled in the EIR/EIS were simulated at a program level of detail. These
simulations and the underlying assumptions are not intended to fully describe the final
design or operation of the components, but rather to provide a means of assessing the
relative difference between the alternatives to facilitate informed policy decisions. The
modeling details and underlying assumptions are provided Appendix D.

Features Common to Both Alternatives

The two alternatives have common features needed to provide water to the study area.
These features are described above under the individual components.

¯ Conservation
¯ Land retirement
¯ Wastewater reclamation
¯ E1 Dorado County reservoirs
¯ San Joaquin County Conveyance Facility
¯ Stanislaus River transfer
¯ Eastside San Joaquin County reservoirs
¯ Feather River diversions for PCWA and Sutter County
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¯ American River diversions for the City of Sacramento
¯ American River diversions to GDPUD
¯ American River diversions to EID

Regulatory Assumptions

The alternatives assume specific minimum instream flow requirements for the study
area. It is assumed that these flows must be maintained with or without
implementation of the proposed alternatives. This study applies existing regulatory
standards and does not speculate as to future standards. The cumulative impact
analysis (Section 4p) addresses potential new standards where appropriate.

Assumed minimum flow criteria apply to rivers in the study area and to the Delta. The
American, Mokelumne, and Calaveras Rivers flow directly through the study area,
whereas the Sacramento, Feather, and Stanislaus Rivers border the study area. These
watercourses could be affected by implementation of the program alternatives.
Appendix D describes the incorporation of instream flow standards in the hydrologic
modeling.

SacramentolSan Joaquin Delta

Delta flow and water quality requirements are based on the criteria developed in the
December 1994 Bay/Delta Accord and the 1993 National Marine Fisheries Service
(NMFS) Biological Opinion for Winter Run Salmon. Assumptions from the biological
opinion pertain to Sacramento River temperature and operation of the Delta cross
channel gates only.

American River

Minimum streamflow requirements for the American River are based on two SWRCB
water rights decisions: Decision 893 (D-893) and D-1400. D-893 establishes minimum
flow criteria in the lower American River as 500 cfs from, September 15 to January I and
250 cfs for the rest of the year. D-1400 establishes minimum flow in the American River
from Nimbus Dam to the American River mouth, contingent on construction of Auburn
Dam, as 1,500 cfs from May 15 to October 14 and 1,250 cfs for the rest of the year. Even
though Auburn Dam has not been completed, Reclamation operates the American River
to a objective referred to as "modified D-1400." Under this objective, Folsom Dam is
operated to meet D-1400 requirements from Nimbus Dam to the Fairbairn WTP when
water is available. From the plant to the mouth of the river, Reclamation operates to
meet D-893 requirements. The No-Action Alternative assumes conformance with
modified D-1400.
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Hodge Decision

In 1972, the Environmental Defense Fund (EDF) filed suit against EBMUD to enjoin the
district from taking delivery of its CVP supply through the FSC. Among other things,
EDF argued that a diversion downstream of the American’s confluence with the
Sacramento would result in less harm to various public trusts while meeting EBMUD’s
municipal needs. In 1990, after protracted litigation, the Alameda County Superior
Court ordered a physical solution, commonly referred to as the Hodge Decision,
whereby EBMUD would be allowed to take delivery of water through the FSC only
when American River flows are considered by the court sufficient to protect public trust
values.

The Hodge Decision establishes the following minimum American River flow criteria
before EBMUD takes its CVP entitlement from the FSC: 1,750 cfs from July to October
14; 2,000 cfs from October 15 through February; and 3,000 cfs from March through June.

The alternatives do not include the EBMUD diversion from the American River, but the
Hodge solution is presented here for reference.

Sacramento River

Minimum streamflows for the Sacramento River below Keswick Dam are assumed
based on the 1993 Biological Opinion for Winter Run Chinook Salmon at 3,250 cfs.
Lake Shasta is maintained at a level that attempts to avoid temperature problems.
Sacramento River Navigation Control Point flows are maintained at 4,000 cfs for all
months during all water year types.

Feather River Minimum Flow

Minimum streamflows for the Feather River are based on an agreement between DFG
and DWR (August 26, 1983). In normal water years, the minimum flow requirement is
1,700 cfs from October through March and 1,000 cfs from April through September.
Lower minimum flows are allowed in dry and critical water years. Additionally, the
agreement does not allow for more than 2,500 cfs from October 15 to November 30. If
the 2,500-cfs maximum flow is surpassed, the river must be maintained at 2,500 cfs from
the point of initial violation through March.

Mokelmnne River

Minimum instream flows on the Mokelumne River below Camanche Reservoir are
assumed to be maintained at levels consistent with EBMUD’s Lower Mokelumne River
Management Plan. Minimum flows specified by the Lower Mokelumne River
Management Plan are significantly higher than the minimum flow criteria included in a
1961 agreement between DFG and EBMUD but lower than DFG’s recommendations in
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its Mokelumne River Fisheries Management Plan. Minimum flows proposed by the
Lower Mokelumne River Management Plan are categorized by dry, normal, and wet
year designations for the entrance to the Camanche and Woodbridge reaches of the
river. The Camanche reach is the reach between Camanche Reservoir and the
Woodbridge Dam at Lodi. The Woodbridge reach is the reach between the
Woodbridge Dam and the San Joaquin River. These flow criteria represent an increase
in instream flows and therefore an increase in the need for water by EBMUD. This
EIR/EIS does not address meeting EBMUD’s water future needs.

In addition to the pending action by SWRCB, FERC recently reopened EBMUD’s license
on the Mokelumne River to review instream fish flow requirements. FERC has
recommended flows above those in EBMUD’s Lower Mokelumne River.Management
Plan. EBMUD has proposed flows in its Lower Mokelumne River Management Plan to
FERC. The minimum streamflows that will be established on the Mokelumne River
from the FERC relicensing process are uncertain at this time.

SWRCB is also considering revisions to Mokelumne River instream flows. This process
is on hold, pending a final FERC decision.

The minimum flows assumed under the alternatives are EBMUD’s Lower Mokelumne
River Management Plan flows.

Calaveras River

Minimum flow criteria for the Calaveras River are based on a "live stream" agreement
between the SWRCB and SEWD. Based on the agreement, SEWD must maintain a live
stream below New Hogan Dam whenever there is inflow into the reservoir.
Historically, this has averaged 2 cfs but has increased to an average of about 5 cfs since
the expansion of the SEWD treatment plant.

Stanislaus River

Reclamation must allocate the water stored in New Melones Reservoir to serve various
uses along the Stanislaus River and in the Delta. The current demands on the Stanislaus
River are as follows:

¯ Diversion water rights (OID, SSJID, and riparian/senior appropriations)
¯ Instream flow requirements
¯ San Joaquin River at Vernalis water quality requirements
¯ Bay/Delta Accord San Joaquin River at Vernalis flow requirements
¯ Reclamation contract deliveries

To manage the available supply, Reclamation uses a prioritized allocation process. All
of the water rights obligations on the Stanislaus River receive first priority in the
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allocation process. No remaining water is allocated to other requirements until all
water rights obligations are satisfied.

The water rights obligations on the Stanislaus River consist of diversion water rights
established under priority of appropriation and riparian use, and those granted to
Reclamation under D-1422.

The largest water rights along the Stanislaus River are held by SSJID and OID,
established under appropriation prior to 1914. The maximum diversion is a function of
inflows to New Melones Reservoir and ranges up to 600,000 af/yr.

A smaller quantity of primarily riparian water rights also exists along the Stanislaus
River. The quantity of water rights downstream of Goodwin Dam is estimated to be
approximately 74,500 af.

In recognizing the fish and wildlife purposes of Reclamation’s diversion right at New
Melones Dam, D-1422 established an instream flow requirement on the Stanislaus
River. D-1422 requires that Reclamation release 98,300 af of water per year for
maintenance of fish and wildlife on a release pattern to be specified by DFG. Because
this instream flow requirement is a condition of the water right decision, the full 98,300
af requirement is also given a high priority.

As a result of a 7-year study between DFG and Reclamation, DFG has recommended
that the minimum flow conditions in the Stanislaus River be increased from 98,300 to
155,700 af/yr. To date, Reclamation has not agreed to this recommendation for long-
term operations but has agreed to attempt to meet these flow objectives when
hydrologic conditions permit.

D-1422 established a water quality requirement at Vernalis of 500 parts per million
(ppm) total dissolved solids (TDS) concentration year round and a dissolved oxygen
(DO) concentration requirement in the Stanislaus River as specified in the Regional
Water Quality Control Board’s (RWQCB’s) Interim Water Quality Control Plan. The
decision states that up to 70,000 af would be released from New Melones each year as
required to meet the Vernalis TDS standard and the in-stream DO requirement.
Because releases are dictated by the water quality conditions the release pattern for
water quality is not preset.

The May 1995 bay/delta plan established a Vernalis water quality requirement of 0.7
mmhos/cm EC (approximately 455 ppm TDS) from April to August and 1.0 mmhos EC
(approximately 650 ppm TDS) from September to March. This requirement apparently
supersedes the Vernalis water quality standard established in D-1422. The Bay/Delta
plan does not specify an estimated quantity of water required to meet the new
standard.
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The May 1995 Bay/Delta plan also establishes a streamflow requirement on the San
Joaquin River at Vernalis. Because no flow requirement existed at Vernalis prior to the
Bay/Delta plan, no water was ever allocated for this purpose.

Both firm and interim Reclamation contracts exist along the Stanislaus River. Because
of lack of contractor facilities and recent drought conditions, no water has been
delivered on these contracts.

The Central San Joaquin Water Conservation District (CSJWCD) has a water service
contract for 49,000 af/yr with Reclamation for Stanislaus River water. The alternatives
assume that this water would be available to CSJWCD only after the senior water
rights, water quality, and streamflow requirements discussed above are met. CSJ-WCD
and SEWD are parties to interim water service contracts with Reclamation totaling
106,000 af/yr. No deliveries under these interim contracts are assumed under the
alternatives.

Trinity River

Minimum flow requirements for the Trinity River below Lewiston Dam are based on
the May 1991 agreement between Reclamation and the Service, which sets flows at
340,000 af/yr for all year types. Additional releases are proposed by the Service but are
not included in the alternatives.

Conjunctive Use Alternative

The Conjunctive Use Alternative is based on utilizing storage in the study area’s
ground-water system by varying the mix of surface water and ground water used each
year to meet water demands. In wet years, surface water use would be maximized and
ground-water pumping reduced. In dry years, ground-water pumping would be
increased and surface water use decreased. To maximize surface water use in wet
years, increased surface water diversion and expanded distribution facilities would be
needed. To increase ground-water pumping during dry years, increased well capacity
and expanded distribution facilities would be required. This conjunctive use of surface
water and ground water already occurs to some extent in the study area.

The objective of this alternative is to increase the ability to switch from surface water to
ground water on a year-to-year basis. Portions of the study area, such as El Dorado
County and portions of Placer County, do not pump the volumes of ground water
necessary to support a conjunctive use program. Under this alternative, the demands of
these areas would be met by other means. The Conjunctive Use Alternative includes
the common features discussed above plus the following features.
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Expanded and New Diversions

Under conjunctive use, the ground-water system in the study area is recharged through
relatively large diversions of surface water during the wet years. Therefore, new or
expanded surface water diversions are required to serve southern Sacramento County
and San Joaquin County. The required water supply would be developed through new
water rights, new or modified water service contracts, or transfers from existing
entitlement holders. Because surplus flow typically occurs during limited periods, the
diversion facilities must be sized to accommodate large, instantaneous diversions.

American River

The American River diversions previously discussed would occur under the
Conjunctive Use Alternative. The alternative also includes new or expanded diversion
facilities. It assumes that PCWA would divert the full 120,000 af of Middle Fork project
entitlement. PCWA also would divert about 25,000 af of its CVP contract to meet
projected demands. The City of Sacramento would expand its American River water
rights diversion to 140,000 af for projected Sacramento County demands. At or
upstream of Folsom Reservoir, EID and GDPUD would divert 7,500 af each using new
CVP contracts as specified in Public Law 101-514 or transfers from water right holders.
CV’P contracts are not considered a firm supply of water because these contracts are
subject to dry-year deficiencies of up to 25 percent. During deficiency periods, these
agencies would have to replace the water not delivered under the CVP contract.

Although the hydrologic analysis for this alternative assumed the conjunctive use
diversion occurred at Freeport, surplus flow necessary for conjunctive use could be
diverted from the American River. Lake Natoma is one location for this type of
diversion. Diversion of surplus flow from the American River, however, is limited by
the magnitude of surplus flow and the often short duration of those flows. Also,
diversion from Lake Natoma would remove water from the American River, whereas a
Freeport diversion would maintain this water in the entire lower American River.

Sacramento River

Existing Sacramento River diversions for the study area are completely utilized under
the alternatives. However, the conjunctive use diversion specified in this alternative
could be diverted from a new facility on the Sacramento River. The hydrologic analysis
performed for this alternative assumed this diversion occurred at Freeport and utilized
surplus Sacramento and American River flows. The total conjunctive use diversion is
assumed to be about 530 cfs, with an average annual diversion of 140,000 af.
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Auburn Dam Alternative

The Auburn Dam Alternative is similar to the Conjunctive Use Alternative except that
the size of the diversion facility on the American or Sacramento River is smaller and
water storage is provided at the Auburn site.

New Storage

The Auburn Dam Alternative includes constructing a water storage facility on the
American River at Auburn. This storage facility would increase the reliable water yield
from the American River thereby providing supplies to the areas that do not have an
adequate supply or are not suitable for conjunctive use (i.e., E1 Dorado County, Folsom,
and portions of Placer County). Conjunctive use of surface water and ground water
would occur under this alternative, with the diversion facility taking from surplus flows
or Auburn Dam releases. Regulation of available water supplies afforded by Auburn
Dam would reduce the required size of the diversion, conveyance, and distribution
facilities required under this alternative to deliver water.

This component was simulated assuming it would provide firm water year round and
water for a conjunctive use diversion in all but dry and critical water-year types. These
assumptions could be modified to allow year-round diversions for both types of water,
but other operational considerations should be analyzed at the site-specific level.

Expanded New Diversions

Under the Auburn Dam Alternative, the ground-water system in the study area is
recharged through diversions of surface water during the wet years and releases from
Auburn Dam in other years. New or expanded surface water diversions are required to
serve southern Sacramento County and San Joaquin County. The required water supply
would be developed through new water rights, new or modified water service
contracts, or transfers from existing entitlement holders. Because surplus flow is
metered out of the dam, the diversion facilities can be sized smaller than needed under
the Conjunctive Use Alternative.

American River

The American River diversions increase under this alternative to accommodate the
projected demand. PCWA is assumed to divert the full 120,000 af Middle Fork project
entitlement. In addition, PCWA is assumed to divert 25,000 af of CVP contract water,
although this diversion could be met through water stored in Auburn Dam. GDPUD
and EID are assumed to divert 7,500 af/yr from the sources previously mentioned or
from Auburn Dam. The City of Sacramento is assumed to divert 140,000 af/yr of water
right water. Because CVP water is subject to dry-year deficiencies, the Auburn Dam
would provide a firm supply for areas that do not have access to groundwater supplies.
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The conjunctive use diversion is assumed to occur at Freeport but could also occur on
American River. Locating the facility on American River would reduce the amount of
surplus flow available for diversion, but because of the ability of Auburn Dam to meter
the flow, not as much surplus flow (from highflow events) is needed to meet the need.

Sacramento River

Sacramento River diversions are completely used in this alternative. A new diversion
facility, with a capacity of 250 cfs is assumed to be at Freeport. This facility is assumed
to divert surplus flow (highflow events) and releases from Auburn Dam. About 65,000
af/yr of surplus flow and 70,000 af/yr of Auburn Dam releases would be diverted from
this facility, based on model simulations.

No-Action Alternative

The No-Action Alternative for the ARWRI approximates conditions in the study area in
2030 without implementation of the proposed alternatives. The minimum flow criteria
under this alternative are based on existing policies for rivers and streams in the study
area.

Ground-water Conditions

The No-Action Alternative assumes that without a management plan to meet increased
demand in 2030, ground-water pumping would continue at the present rate and
increase in some areas to meet increased demands. Pumping would increase beyond
the level needed to maintain 1990 ground-water volumes under comparable hydrologic
conditions. In certain parts of the study area, including portions of E1 Dorado and
Placer Counties, ground-water resources generally are inadequate to support the
projected demands. For these areas, the No-Action Alternative assumes that future
demands would be met through a combination of ground-water pumping,
conservation, and surface water transfers.

Limitation of Existing Facility Capacities

The No-Action Alternative assumes that water agencies in the study area would be
limited in their efforts to meet increased demands by the physical and legal capacities of
existing diversion facilities. Any increase in diversion capacity in excess of the existing
physical or legal capacity by an agency in the study area would be considered to be a
new project and not part of the No-Action Alternative.
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Central Valley Project Improvement Act No-Action Alternative

The No-Action Alternative for the ARWRI is consistent with the CVPIA No-Action
Alternative except for differences described below.

The CVPIA No-Action Alternative assumes that the PCWA would take its maximum
Middle Fork project water rights entitlement of 120,000 af from the American River,
which would require the construction of additional diversion facilities. The No-Action
Alternative for the ARWRI limits PCWA’s surface water allocation to the current
capacity of existing facilities, which is 91,000 af (all diversions combined) and assumes
that additional facilities would be built under the ARWRI alternatives for the agency to
receive its full entitlement.

The CVPIA No-Action Alternative assumes that the City of Sacramento would divert
216,500 af from the American River. The No-Action Alternative for the ARWRI limits
the city’s American River supply to the current maximum capacity of the Fairbairn
WTP, which is 100,000 af/yr.

Summary of No-Action Alternative Assumptions by County

The assumed levels of growth and development are based on information in the E1
Dorado County General Plan Draft EIR (December 1994). The No-Action Alternative
assumes that existing water supply facilities would be operated to their current
maximum capacities or to a level needed to meet projected unmet demand during the
study period (if this level would be less than the current maximum capacity). The
unmet demand for El Dorado County under the No-Action Alternative is
approximately 37,100 af/yr (Table 3-5). The existing capacity of major surface water
facilities in the county could yield approximately 3,600 af/yr, leaving a need of
approximately 33,500 af/yr to be met by storage facilities and new contracts.

Unlike the other counties in the study area, the No-Action Alternative does not assume
that E1 Dorado County would satisfy its unmet need entirely through ground-water
pumping because its ground-water resources are very limited.

It is assumed that existing water resource facilities in Sutter County would be operated
at their current maximum capacities or to a level needed to meet projected demand (if
less than maximum current capacities). Because capacities of existing surface water
facilities in Sutter County are less than projected demand at 2030, the No-Action
Alternative assumes that the unmet need projected in the Planning Report would be
met through ground-water pumping, thereby increasing the depletion of ground-water
storage.
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Table 3-5
Water Supplies for

the Study Area

San Joaquin
El Dorado Placer Sutter Sacramento County

Source" County County County County

Conservation 2,500 5,000 1,000 37,500 12,300
Reclamation 3,100 15,200 0 5,000 14,600
New Storage 12,900 0 0 0 43,000
Existing Contracts 3,600 46,250 0 45,000 0
New Contracts 15,000 0 0 13,000 50,000
New Diversions 0 0        35,000 74,000 87,000

Total 37,100 66,450 36,000 174,500 206,800

The components associated with each source are described above.

The No-Action Alternative for Placer County indicates that the unmet projected
demand would exceed the capacities of existing water supply facilities resulting in
unmet future demand. The demand in Placer County is projected to be approximately
66,450 af under the No-Action Alternative. About 58,000 af of the need could be met
through existing facilities and contracts. The assumption is that the remainder would
be met through ground-water pumping.

The No-Action Alternative assumes that Sacramento County would continue to
increase ground-water pumping to satisfy its water supply needs. Consequently, it is
assumed that ground-water levels would continue to decline, with an accompanying
degradation of ground-water quality. The total demand for Sacramento County under
the No-Action Alternative is approximately 174,500 af/yr. This demand cannot be met
without expanding existing surface water diversion facilities as described in this project.
Therefore, this demand must be met through ground-water pumping.

The No-Action Alternative assumes that San Joaquin County would continue to
increase ground-water pumping to satisfy its water supply needs. Consequently, it is
assumed that ground-water levels would continue to decline and saline intrusion
would worsen, further degrading ground-water quality. The No-Action Alternative
assumes a total demand of 206,900 af in 2030 to be met by ground-water pumping.
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Surface Water

ENVIRONMENTAL SETTING

This section analyzes existing conditions and potential hydrologic impacts of the three
alternatives. Additional supporting information is contained in Appendix A.

ARWRI Study Area

The topography and elevation in the ARWRI study area vary from approximately
10,000 feet at the American River headwaters to approximately -10 feet below sea level
in the eastern Sacramento-San Joaquin Delta region. The climate varies greatly with the
season and elevation, ranging from cool, wet winters to hot, dry summers. Precipitation
generally occurs from December through April, ranging from 11 to 20 inches in the
valley floor to 70 inches in the mountains (U.S. Army Corps of Engineers, 1991). Snow
is the predominant form of precipitation at elevations above 6,000 feet.

Major surface water inflow to the ARWRI study area comes from the American,
Sacramento, Cosumnes, Mokelumne, and Calaveras Rivers. The regulatory criteria that
govem flow in streams of the ARWRI study area are described in Section 3.

REGIONAL SETTING

American River

The American River drainage is approximately 1,895 square miles, originating in the
mountains of the Sierra Nevada, progressing generally westerly down through the
foothills and into the Sacramento Valley, until it ultimately reaches the Sacramento
River. The upper watershed of the American River consists of. the north, middle, and
south forks. The mainstream, or lower American River, begins downstream of Folsom
Reservoir and flows along the valley floor until it reaches the Sacramento River at the
City of Sacramento.

The average annual runoff in the American River basin is approximately 2.6 million
acre-feet (maf). The streamflows in the area vary throughout the year, generally
peaking between April and May depending on the basin snowmelt (U.S. Bureau of
Reclamation, 1988).    Historically, the lower American River has contributed
approximately 15 percent of Sacramento River flows.

Folsom Reservoir is the main storage and flood control reservoir in the American River
watershed, but numerous other small reservoirs exist in the upper basin (Appendix A).
All of these reservoirs are used for either hydropower generation or storage; none have
flood control capabilities.The total upstream reservoir storage is approximately
820,000 aL
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North Fork American River

The headwaters to the North Fork American River watershed are in the Sierra Nevada
at an elevation of approximately 9,000 feet. The watershed travels westerly until its
confluence with the middle fork east of Auburn, at the 650-foot elevation. The
watershed extends from just south of Highway 80 south into the Desolation Wilderness.

The reservoirs on the north fork include Lake Clementine, located approximately 2
miles upstream of the confluence with the middle fork (operated by COE), Big
Reservoir, and Lake Valley Reservoir.

Average annual flow in the North Fork American River for the period 1942-1992 is
594,000 af (Table 4a-1). There are no major diversions on the North Fork American
River upstream of its confluence with the middle fork. However, PCWA has a
combined water right of 120,000 af on the north and middle forks.

Table 4a-1
Average Yearly Volume of Water

in the American River System

Stream or USGS USGS Station Average Water
River Station Location Annual Years of

Volume (af)° Record

North Fork 11427000 North Fork Dam, CA 594,000 1942-1992
Middle Fork 11433300 Foresthill, CA 805,000 1959-1991
South Fork 11445500 Lotus, CA 974,000 1952-1992
American River 11446500 Fair Oaks, CA 2,645,000 1945-1992

Volumes compiled from U.S. Geologicl Survey data.

Middle Fork American River

The headwaters for the middle fork watershed are at Rockbound Valley in the
Desolation Wilderness (elevation 9,000 feet). This watershed extends westward to the
confluence with the North Fork American River, east of Auburn (elevation 650 feet).
The main reservoirs in the watershed are French Meadows, Hell Hole, Rubicon, Loon
Lake, Gerle Creek, and Stumpy Meadows Lake. The average annual yield for the
Middle Fork American River for the period of 1959-1991 is 805,000 af (Table 4a-1).
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Placer County Water Agency (PCWA) and Sacramento Municipal Utility District
(SMUD) operate most of the reservoirs in the middle fork watershed. Power generated
from PCWA’s facilities on the Middle Fork American River is marketed under contract
to the Pacific Gas and Electric Company (PG&E). PCWA has water rights allowing for
power generation and recreational use, as well as for irrigation and incidental domestic
and M&I uses. SMUD’s water rights are for power generation and recreational uses
only. GDPUD has 20,000 af in water rights from Stumpy Meadows Lake.

South Fork American River

The headwaters for the south fork watershed are at the Sierra Nevada crest at an
elevation of 9,900 feet near U.S. Highway 50. The watershed extends west to Folsom
Reservoir (elevation 480 feet) and includes the area to the south near Silver Lake, off
State Highway 88.

The major tributaries for the South Fork of the American River are Silver Creek, Silver
Fork American River, Bear Creek, and Alder Creek. The main reservoirs in the
watershed are Caples Lake, Silver Lake, Ice House Reservoir, and Union Valley
Reservoir.

The average annual volume of water in the South Fork American River for the period
1952-1992 is 974,000 af. PG&E and SMUD operate several reservoirs on the South Fork
American River for power generation. These are nonconsumptive uses and result in
changes in the timing of the flow regime only. There are at least two major
consumptive users of the South Fork American: EID at approximately 15,000 af/yr and
Lotas Coloma Ditch at approximately 3,000 af/yr.

Lower American River

The lower American River consists of the stretch from Folsom Dam to the confluence of
the American and Sacramento Rivers. The flow regime in the lower American River is
controlled by releases from Folsom Dam.

Folsom Reservoir, at the confluence of the north and south forks, has a maximum
storage capacity of 977,000 af. The primary purposes of the facility are to provide flood
control, meet CVP contractual obligations (water demands), provide instream flows,
manage Sacramento-San Joaquin River Delta water quality, produce hydropower, and
provide recreational benefits. The approximate annual drawdown is 500,000 af.

Nimbus Dam, located 6 miles downstream of Folsom Dam, began operation in 1955.
The dam forms Lake Natoma, which is an afterbay to Folsom Dam, and acts as a
reregulating reservoir for diurnal flow fluctuations caused by the Folsom Power Plant.
The capacity of Lake Natoma is 9,000 af.
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The flow in the lower American River is regulated by releases from Folsom Dam. The
average annual flow for the lower American River is 2,645,000 af. This flow occurs on a
different monthly pattern than the inflow to the reservoir.

Two ungaged tributaries contribute to the lower American River: lower Dry Creek and
Arcade Creek. The creeks contribute floodflow during winter and return flows during
summer. Both enter the American River via the East Natomas Main Drain Canal.
These streams have intermittent flows occurring primarily during the months of
November through June.

"The FSC (completed in 1973) diverts water from Lake Natoma and flows south parallel
to and east of SR 99 to serve M&I and agricultural users in Sacramento County.
EBMUD and SMUD have water service contracts that total more than 200,000 af/yr.
However, actual deliveries are significantly less.

Thirteen diversions from the lower American River occur between Folsom Dam and the
Sacramento River confluence, the largest two being Carmichael Water District and the
City of Sacramento.

Feather River

The Feather River drains a large portion of the eastern side of the Sacramento Valley
and is the largest tributary to the Sacramento River (California Department of Water
Resources, 1994). The upper reaches drain approximately 3,607 square miles (U.S.
Geological Survey, 1986). Rainfall over the drainage area ranges from 80 inches in the
upper watershed to 15 inches near the mouth. Average annual flow of the Feather
River at Nicholas is 5,844,000 af (Table 4a-2).

Table 4a-2
Yearly Volume of Water Contributing

to the Sacramento River System

Stream or River USGS USGS Station        Average Water Years
Station Location Annual of

Volume (af)" Record
American River 11446500 Fair Oaks, CA 2,645,000 1905-1992
Sacramento River 11425500 Verona, CA 13,549,000 1930-1992
Sacramento River 11447650 Freeport, CA 16,677,000 1949-1992
Feather River 11425000 Nicholas, CA 5,844,000 1944-1983

Volumes compiled from U.S. Geological Survey data
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Flow in the Feather River is regulated by Oroville Dam, located at the confluence of the
west branch and the north, middle, and south forks. Oroville Dam, completed in 1967,
stores 3,538,000 af (U.S. Geological Survey, 1986). When at capacity, Lake Oroville
inundates approximately 15,810 acres (California Department of Water Resources,
1992).

The flows in the lower reaches of the river are further controlled by releases from
Thermalito Diversion Dam, located 5 miles downstream of Oroville Dam. Water
diverted from Lake Oroville travels through a power canal to the Thermalito Forebay.
Water from the Thermalito and Hyatt powerhouses is stored in the 57,040-af Thermalito
Afterbay and is released to the Feather River or water users, or pumped back to Lake
Oroville (U.S. Geological Survey, 1986; California Department of Water Resources,
1992).

During high flows, the Sutter Bypass spills into the Feather River over the reach from
Nicholas to Verona, its confluence with the Sacramento River. The bypass drains a
large section of agricultural land and therefore has a high salt content in the runoff.

Diversions from the Thermalito Afterbay are delivered to the Western Canal, Richvale
Canal, PG&E Lateral, and Sutter-Butte Canal. The combined average annual diversion
to these canals is 780,160 af. The remainder of the Thermalito diversion, 3,181,000 af, is
returned to the lower Feather River via the Thermalito Afterbay release downstream of
the fish hatchery (U.S. Geological Survey, 1986).

During off-peak power periods, water in the Thermalito Afterbay may be returned to
Lake Oroville through the Thermalito Forebay, power canal, and diversion pool (U.S.
Geological Survey, 1986). Approximately 40 other diversions are located along the
Feather River. The quantities of the diversions have increased over time. Riparian
diversions averaged approximately 454,000 af in the 1920s, increasing steadily until
reaching an average of 890,000 af in the 1970s.

Sacramento River

The Sacramento River begins in the northern portion of the state and flows southerly
through the City of Sacramento and into the Delta. The drainage area upstream of
Sacramento is 23,502 square miles. The average rainfall over the Sacramento River
basin is 18 inches, normally occurring from October through May. The flows at the City
of Sacramento are greatly affected by the large facilities located in the upper regions of
the watershed, particularly Lake Shasta; Keswick Reservoir; Whiskeytown Reservoir
(which regulates imported water from the Trinity River system); and diversions such as
the Corning, Tehama-Colusa, and Glenn-Colusa Canals. The Feather and American
Rivers contribute flow as previously described (Table 4a-2).
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The historical average annual flow for the Sacramento River at Freeport is 16,677,000 af
(Table 4a-2). This flow is more than twice the average annual flow measured below
Wilkins Slough (upstream of the Feather River) over the same period. This amount is
attributable to the large inflows to this reach. Two other inflows that contribute to the
Sacramento River are the Cross Canal and the Colusa Basin Drain, which drains the
agricultural land in the Glenn Colusa Irrigation District.

The City of Sacramento’s current water rights provide for a diversion of up to 81,800
af/yr of Sacramento River water. The city diverts approximately 40,000 af/yr, and has
the capacity to divert approximately 112,000 af/yr.

Mokelumne River

The Mokelumne River originates in the Sierra Nevada and runs southwesterly until it
flows into the San Joaquin River near the Delta. The Mokelumne River drains
approximately 661 square miles above the U.S. Geological Survey (USGS) station
located at Woodbridge. Historically, rainfall in the region has ranged from
approximately 60 inches in the upper watershed to 15 inches near the confluence with
the San Joaquin River.

The north, middle, and south forks make up the upper watershed of the Mokelumne
River. There are eight major tributaries to the Mokelumne River, including the
Cosumnes River.

Numerous dams and water impoundments are located in the high Sierra for
hydroelectric power generation and local water supply. Of these, three main reservoirs
influence streamflow in the Mokelumne River basin: Salt Springs (142,000 af), Pardee
(210,000 af), and Camanche Reservoirs (417,000 af).

The average annual streamflow for 1905-1963, the period before Camanche Dam was
constructed, was 675,000 aL After dam construction in 1964 to the present, the annual
flow has averaged 530,000 aL The reduction in flows is partially attributable to
increased diversions to the Mokelumne Aqueduct from Pardee Reservoir by EBMUD.

Eighty-two diversions are located along the Mokelumne River (California Department
of Water Resources, 1994). Major diversions from the Mokelumne include the
Woodbridge Canal and the Mokelumne Aqueduct. A review of the surface water
diversions shows that there have been variations in diversion quantities throughout
history.
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Calaveras River

The Calaveras River begins in the foothills on the western slopes of the Sierra Nevada.
The main stem runs southwesterly until it flows into the San Joaquin River in the Delta,
near the City of Stockton. The watershed is 363 square miles at the USGS gage station
below New Hogan Dam. New Hogan Reservoir is the major water storage facility in
the watershed.

Calaveras, O’Neil, Jesus Maria, San Antonio, and San Domingo Creeks are the five main
tributaries that contribute to the Calaveras River (U.S. Geological Survey 1986).

Historically, rainfall in the region ranges from 45 inches per year at the headwaters to
13 inches near its confluence with the San Joaquin River. The annual flow for the period
of record on the Calaveras River (1962-1990) is 157,000 af below New Hogan Reservoir.
The instantaneous maximum of 10,000 cfs was recorded on January 22, 1980 at the
USGS gage station below New Hogan Dam. The highest flows typically occur during
the months of January through March, with lower flows during the remainder of the
year. There were days in 1961, 1965, and 1971 when no water flowed.

Fifteen riparian diversions along the Calaveras River averaged 12,900 af/yr between
1949 and 1970. The riparian diversions were 4,200 af/yr in 1949, increased to 25,600 af
in 1954, and decreased to 8,100 af by 1962.

Stanislaus River

The Stanislaus River originates in the Sierra Nevada, progressing generally from east to
west down through the foothills and into the San Joaquin Valley, until ultimately
reaching the San Joaquin River. Historical precipitation in the Stanislaus River
watershed has ranged from 10 inches near its confluence with the San Joaquin River to
60 inches in the headwaters. Snowmelt is largely responsible for flows in the Stanislaus
River, with the highest monthly flows occurring in May and June.

The Stanislaus River watershed is about 1,075 square miles and has numerous dams
and water impoundments in the high Sierra for hydroelectric power generation and
local water supply.

Twenty tributaries enter the Stanislaus River below Goodwin Dam. These streams
consist of intermittent flows occurring primarily during the months of November
through August (U.S. Geological Survey, 1985).

The Stanislaus River mainstem is regulated by New Melones Dam, reservoir, and
power plant, located approximately 60 miles upstream from its confluence with the San
Joaquin River at Vernalis. This system, referred to as the New Melones Unit, is the
largest reservoir on the Stanislaus River and was completed by COE in 1978. The New
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Melones Dam was designed as a component of the CVP. The coordinated operating
agreement (COA) does not address the New Melones Unit; hence, this system is
operated separately from the CVP (U.S. Bureau of Reclamation, 1992).

OID and SSJID jointly own and operate Goodwin Dam and the Tri-Dam Project, which
includes Donnells Dam and Reservoir, Beardsley Dam and Reservoir, and Tulloch Dam
on the Stanislaus River and Middle Fork Stanislaus River. Other major reservoirs in the
upper Stanislaus River watershed range in size from approximately 2,000 af to 100,000
af (California Department of Water Resources, 1994). The primary purpose of these
reservoirs is hydropower production.

The average annual flow below Goodwin Dam for the period 1958-1992 was 548,000 af,
which contributed approximately 22 percent of total San Joaquin River flows. On
average, streamflows measured at Ripon, 35 miles downstream of Goodwin Dam, are
nearly 30 percent larger than those measured below Goodwin Dam. This difference is
attributable to a combination of spills from the Modesto Irrigation District Main Canal
(a Tuolumne River diversion), spills from the SSJ-ID canal (a Stanislaus River diversion
at Goodwin Dam), and natural inflow from tributaries between the two gaging stations.

New Melones Reservoir serves an area on the eastern side of the San Joaquin Valley and
provides flows to meet downstream water quality and fishery requirements. Three
CVP water service contracts exist for delivery of New Melones water in the amount of
155,000 af/yr to the CSJWCD and SEWD for irrigation purposes. Of this amount,
106,000 af/yr is associated with interim contracts.

SSJID and OID maintain senior water rights dnd divert Stanislaus River flows at
Goodwin Dam. A review of SSJID and OID historical records indicates that before New
Melones Dam, a significant portion of the streamflow was diverted during August and
September. Historical measurements indicate that these diversions have remained
relatively constant since the mid-1950s.

Littlejohns Creek

Littlejohns Creek, located east of Stockton, is a tributary to the Sacramento-San Joaquin
River Delta. The headwaters are in the eastern foothills of the San Joaquin Valley.
Littlejohns Creek meanders through the valley and joins Lone Tree Creek, which in turn
empties into the San Joaquin River south of the City of Stockton. Rock Creek is a small
tributary that drains part of the eastern side of the foothills and empties into
Farmington Reservoir.

Farmington Reservoir, on Littlejohns Creek, is operated as a flood control facility to
protect the Stockton area. The Farmington Canal conveys water diverted from the
Stanislaus River at Goodwin Dam to the Central San Joaquin Water Conservation
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District and SEWD via Farmington Reservoir. Several riparian users divert water from
the various watercourses that flow into and out of Farmington Reservoir.

Inflow to Farmington Reservoir has historically averaged about 52,000 af/yr, with a
maximum annual inflow of 219,000 af in 1983 and a minimum annual inflow of zero in
1977. Inflow generally occurs between November and May, with zero flow common in
the summer and early fall.

Weber Creek

Weber Creek is a tributary to the South Fork American River. The watershed begins at
an elevation of 4,200 feet and drains the upland plains area south of U.S. Highway 50
until it joins the South Fork American River just upstream of Folsom Reservoir
(elevation 500 feet). The drainage area is 100 square miles, has moderate slopes, and
has an annual runoff of 20,900 af/year. The average annual precipitation for the
watershed is approximately 39 inches (Jones & Stokes Associates, 1992).

Weber Reservoir is located on the North Fork Weber Creek, approximately 1 mile
upstream of the confluence of the north and south forks. The reservoir is a 1,200-af
storage facility for irrigation supply. Weber Reservoir is owned and operated by EID
(Jones & Stokes Associates, 1992).

The maximum flows in Weber Creek occur during winter in response to rainstorms.
Flows rarely exceed 0.2 cfs in late summer. In the lower reaches of Weber Creek, the
flows range from 1.9 cfs in June to 8.2 cfs in March. Water released from Weber
Reservoir by EID is diverted to the Farmer’s Free Ditch for downstream uses near State
Route 49. Numerous riparian diversions are located on the lower reaches of Weber
Creek. (Jones & Stokes Associates, 1992)

Alder Creek

Alder Creek is tributary to the South Fork American River. The creek’s elevation
ranges from about 7,000 feet at the headwaters to 3,500 feet at the confluence with the
south fork. The watershed has a drainage area of 23.5 square miles and receives an
average annual runoff of 23,400 af. The watershed is undeveloped and consists of steep
slopes covered with brush and evergreen forests. The average annual precipitation for
the watershed is approximately 55 inches. (Jones & Stokes Associates, 1992)

PG&E operates the El Dorado Diversion Dam approximately 0.7 mile upstream of the
south fork confluence. Up to 15 cfs is diverted from November 1 to June 14 (Jones &
Stokes Associates, 1992).

Flows in Alder Creek range from 0.3 cfs in August to 53 cfs in April, with the largest
flows occurring in winter as a response to rainstorms. Snowmelt provides moderate
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flows through spring. Alder Creek discharge into the South Fork American River
ranges from 13.8 cfs in April to 0.7 cfs in September (Jones & Stokes Associates, 1992).
PG&E’s water rights allow it to divert a maximum of 15 cfs from Alder Creek from
November 1 through June 14 via the El Dorado Canal (Jones & Stokes Associates, 1992).

Sacramento-San Joaquin River Delta

The Sacramento-San Joaquin River Delta lies at the confluence of the Sacramento and
San Joaquin Rivers. It can be described as a triangle-shaped region, with the
Sacramento River entering at the northern corner, the San Joaquin River at the southern
corner, and the combined flows discharging to Suisun Bay at the western corner. The
Delta covers an area of 738,000 acres in parts of six counties (Alameda, Contra Costa,
Sacramento, San Joaquin, Solano, and Yolo). Much of its land lies below sea level and is
protected by more than 1,000 miles of levees, many of which are more than 100 years
old. On average, precipitation contributes 990,000 af to the Delta each year (California
Department of Water Resources, 1993).

Runoff from Central Valley streams accounts for approximately 95 percent of the
inflows into the Delta. The Delta receives flows directly from the Sacramento, San
Joaquin, Mokelumne, Cosumnes, and Calaveras Rivers. These rivers and their
tributaries drain more than 40 percent of the state of California. Inflows to the Delta
averaged 27.8 maf in the period 1980-1991.

Hydraulic conditions in the Delta are influenced by factors such as inflows from
streams, tidal influences from the Pacific Ocean, operation of Delta export facilities, and
water diversions in the Delta.

Because the Delta is at sea level, tides significantly influence both the level and direction
of flows through its channels. Tidal water level variations vary from 1 foot on the San
Joaquin River near Interstate 5 to more than 5 feet at the outlet of the Delta, near the
City of Pittsburg. The direction of flow at these two points also changes dramatically
with the tides. On the San Joaquin River at Venice Island, flows range from 47,000 cfs
downstream during low tide to 58,000 cfs upstream during high tide. Near the City of
Pittsburg, flows can vary from 340,000 cfs downstream to 330,000 cfs upstream
(California Department of Water Resources, 1993).

The tidal currents carry with them large volumes of seawater back and forth through
the San Francisco Bay-Delta Estuary with each tide cycle. The mixing zone of saltwater
and fresh water can shift 2-6 miles, depending on the tides, and may reach far into the
Delta during periods of low inflow. Thus, the inflow of the tributaries into the Delta is
essential in maintaining the water quality in the Delta.

The average Delta outflow to Suisun Bay (for the period 1980-1991) is 21,020,000 af
(California Department of Water Resources, 1993). Because Delta inflows rely heavily
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on runoff from Central Valley streams, they also depend on the operations of water
facilities on these streams. Releases from Shasta, Folsom, New Melones and Millerton
Reservoirs influence the quantity and timing of fresh water entering the Delta.

Several CVP facilities in the Delta Division transport water from the Delta. The Tracy
Pumping Plant exports water from the Old River into the Delta-Mendota Canal (DMC).
The DMC carries water from the Tracy Pumping Plant along the western side of the San
Joaquin Valley for use for irrigation purposes; it terminates at the Mendota Pool. The
Contra Costa Canal and Pumping Plant diverts water at Rock Slough for use in eastern
Contra Costa County. The Delta Cross Channel (DCC) conveys water southerly across
the Delta through a controlled diversion of Sacramento River water to Snodgrass
Slough and the Mokelumne River system. The DCC provides a more efficient transfer
of project water from CVP and SWP reservoirs and influences the Delta water quality.

The SWP also maintains facilities in the Delta that export and convey significant
volumes of water: the Barker Slough Pumping Plant, located in the north Delta, and
Banks Pumping Plant, located in the south Delta.

The Tracy, Banks, and Contra Costa Pumping Plants, the three main diversions from
the Delta, divert approximately 2,530,000, 2,490,000, and 110,000 af/yr, respectively
(approximately 18 percent of the inflows to the Delta), based on an average from 1980 to
1991 (California Department of Water Resources, 1993). The diversions by these
facilities have increased over time. There are also numerous individual diversions from
Delta channels for irrigation of Delta islands.

IMPACTS OF THE PROGRAM COMPONENTS

Implementation of the ARWRI alternatives could affect the flow regime in the program
area in numerous ways. Because this environmental analysis is being conducted at a
program level of detail, the hydrologic impacts considered in this EIR/EIS will be
restricted to natural waterways affected by the components.

Methodology and Assumptions for Impact Analysis

The impacts of the different components and alternatives were determined by
comparing the flow regimes of major rivers with and without the components. Several
mathematical models were used to simulate hydrologic conditions for the program
alternatives. These models, the Integrated Ground Water Surface Water Model (IGSM),
Project Simulation Model (PROSIM), San Joaquin Area Simulation Model (SANJASM),
and several spreadsheet models, are summarized in Appendix D.

PROSIM was developed by Reclamation to simulate surface water flows in the CVP and
SWP systems. This EIR/EIS used PROSIM to estimate the effects of the different
alternatives on the flow regime of the valley rivers, reservoirs, and the Sacramento-San
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Joaquin Delta. The model output was used in conjunction with IGSM to determine the
resulting ground-water hydrology in the study area.

An assumption used in the modeling was that current instream flow standards and
operations apply. PROSIM operates to always meet instream flows. There are several
on going efforts to update instream flow standards in the study area and watercourses
tributary to the Delta. On the American River, this EIR/EIS assumed continuation of
modified D-1400. The Water Forum has developed a flow standard that is similar to the
AFRP recommendations, for use in a later EIR. The Water Forum fish flows (WFFF)
assume that the CVP will be reoperated to provide the water to meet the instream
requirement. To assess the effects of using the WFFF instead of modified D-1400, the
Conjunctive Use Alternative was simulated assuming these criteria. The results of the
analysis are discussed in Appendix D and summarized at the end of this section.

The CVPIA PEIS has used SANJASM for impact description and made several
significant modifications to the model. This EIR/EIS used CVPIA PEIS SANJASM
results to model the flow regime in San Joaquin County area.

In general, the model simulations took into account the hydrologic conditions of the
area, such as the water year type, reservoir storage, evaporation, inter flow between the
ground water and surface water, return flows, and precipitation. This information was
provided for the period from 1921 through 1991. These historical data were used to
compare the alternatives in a realistic hydrological setting. The storage and facility
capacities, flow requirements, water rights, and system demands were projected
through 2030 and used as model constraints (see Appendix D).

Model output was analyzed at several model nodes that are representative of locations
of regulatory standards or descriptive of the local hydrology. These points include the
Shasta, Oroville, Folsom, Keswick, Thermalito, and Natoma storage facilities;
Sacramento, Feather, and American Rivers; Delta outflow; and CVP and SWP
deliveries.

Significance Criteria

Changes in a hydrologic regime resulting from implementatic~n of a component do not
necessarily constitute hydrologic impacts. Rather, hydrology is an indicator of other
impacts. Changes in flow regimes can have impacts on other resource topics, such as
fisheries, vegetation, water quality, and recreation, without having any hydrologic
impacts on the system. For example, a diversion from a stream will reduce the flow in
that stream but not necessarily affect the stream hydrology. However, the resulting
flow may be such that spawning habitat is inaccessible by certain species, sediment
transport is altered, stream temperature rises, or vegetation encroaches along the banks,
resulting in a significant effect on the fishery. Refer to the impact discussion in the topic
areas for discussion of hydrology-related impacts.

Page EIPJEIS 4a-12 ARWRI Draft EIR/EIS

C--077752
C-077752



Section 4a - Surface Water

A hydrologic change was considered a significant impact if it changed the basic flow
regime (e.g., if it resulted in a violation of instream flow standards, increased the chance
of local and regional flooding, or increased the incidence of drought flows). Because
PROSIM is a monthly model, peak flows are not simulated. However, if the average
monthly flow is high, the change of flooding caused by rainfall events within the month
is increased. Also, a change in hydrologic regime from a river to a lake was considered
a significant impact.

Lake Shasta is an important CVP storage facility, influencing the physical and biological
conditions in the upper Sacramento River. Storage in Lake Shasta is important in
protecting these populations from adverse water temperature. The modeling for this
EIR/EIS attempted to maintain storage in Lake Shasta to avoid adverse water
temperatures. A storage of 1,900,000 af was used as an initial threshold to determine
potential temperature problems. During dry years, storage was kept above 1,200,000 af.
If either of these conditions occurred, it was assumed that temperature problems could
occur. Sections 4d and 4e further discuss this issue.

Impacts of New Storage Facilities

Auburn Reservoir

Three facilities were modeled for the Auburn Dam: 430,000 af conservation only,
900,000 af multipurpose, and 1,200,000 af multipurpose (Appendix D). The purpose of
the three sizes is to bracket the possible impacts of a storage facility. The 900,000 af
multipurpose facility is discussed in the following sections unless specifically noted.

Impact. Change in the North Fork American River Flow Regime and Ftoodflows.

The operation of any of the dam scenarios would alter the flow regime in the North
Fork American River from the Auburn Dam site to Folsom Reservoir. The 430,000-af
conservation facility is the smallest of the three and correspondingly has the smallest
influence on the flow regime. The 900,000-af multipurpose dam has a larger influence
on the river because of its larger storage capabilities, and the 1,200,000-af multipurpose
reservoir has the greatest influence.

From July through November, the Auburn Dam would provide larger flows in the
North Fork American River than under existing conditions. The larger flows are
attributed to the releases from Auburn Dam during the summer and fall to meet
downstream demands and flood storage. From April through June, water would be
stored in the reservoir and result in lower flows in the North Fork American River.
These alterations in flow would only affect the reach of the river from the Auburn Dam
to Folsom Reservoir, a distance of less than 0.5 mile at the maximum Folsom Reservoir
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pool level. The volume of water stored in Auburn Reservoir would depend on the
operation and capacity of the reservoir constructed. This impact is less than significant.

Mitigation. None Required.

Impact. Inundation of a Portion of the North and Middle Forks of the American River.

The North and Middle Forks of the American River will be inundated by the
construction of the Auburn Dam. This represents a conversion of the local hydrology
from a river to a lake. The length of river inundated will vary depending on the
amount of water stored in the reservoir. It is estimated that 29 miles would be
inundated at 430,00.0 af of storage, 39 miles at 900,000 af of storage, and 44 miles at
1,200,000 af of storage. The impact is significant and unavoidable.

Mitigation. None Available.

No mitigation measure is available to avoid this impact. The local hydrology of the
river at the reservoir site will change as a result of this component.

Impact. Change in Strea~n Stabilit~d Because of Geomorphotogic Changes.

Auburn dam would trap sediment and reduce the total sediment load downstream.
This reduction in sediment could result jn increased scouring of the bed as the river
attempts to pick up sediment. The area of river potentially affected is about 0.5 miles
from the Folsom Reservoir high water to the Auburn Dam site.

Mitigation Measure 4a-1. Study the Sediment-loading Characteristics of the River.

A detailed sediment analysis would indicate the magnitude of this impact. If the
analysis showed a large imbalance that could result in channel or bank degradation, the
following measure should be implemented.

Mitigation Measure 4a-2. Develop and Implement a Sediment Control Plan.

A sediment control plan should identify the level of significance based on site-specific
geomorphologic information, the extent of degradation and its effect on the 0.5-mile
reach of the North Fork American River. The plan will identify options to control
erosion if significant effects are determined and assess the magnitude of the problem
given the short reach of river affected. The significance after mitigation is unknown.
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Small Alder Reservoir

Jones & Stokes Associates (1992) analyzed the impacts of Small Alder Reservoir in the
EDCWA water resources plan EIR. The findings are summarized below and are
described in detail in the draft and final EIR ( Jones & Stokes Associates, 1992, 1993).

Impacts. Changes in the Alder Creek Flow Regime and Floodflows.

The flows in Alder Creek would be smaller with the operation of the reservoir than
presently occur with existing conditions. Exceptions to this would occur during large
floodflows and very low flow conditions; under these conditions the flow regime would
be similar to the current regime. The normal flows in Alder Creek would consist of
only fish flow releases and would remain less than 2 cfs for approximately 78 percent of
the time. Spills would occur the remainder of the time, but the resulting flows would
still be smaller than flows with the same intensity under existing conditions. Periodic
flows of less than 1 cfs would occur with or without the reservoir, unless fish releases
are mandated upon construction of the reservoir. Jones & Stokes Associates (1992)
found these impacts to be less than significant.

Mitigation. None Required.

Impact. Hydrologic Changes from Fluctuating Levels in Small Alder Reservoir

Jones & Stokes Associates (1992) did not specifically address the impacts associated
with fluctuating levels in Small Alder Reservoir in its EIR. The expected fluctuations
for Small Alder Reservoir are on the same magnitude as described for Texas Hill
Reservoir, which were considered less than significant (Jones & Stokes Assodates,
1992). Because the hydrologic changes on the two rivers are similar, the impacts
associated with this reservoir are less than significant.

Mitigation. None Required.

Impact. Changes in the Hydrology of the South Fork American River, Lower American
River, and Delta.

The impacts of the hydrologic change resulting from Small Alder and Texas Hill
Reservoirs on downstream areas were considered less than significant (Jones & Stokes
Associates, 1992). Consideration of the Alder Creek component alone would produce
even smaller changes. Therefore, the impact of this component is less than significant.

Mitigation. None Required.
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Texas Hill Reservoir

Jones & Stokes Associates (1992) looked extensively at Weber Creek and the Texas Hill
Reservoir project in the EIR for the EDCWA water resources plan. The findings are
summarized below and are described in detail in the draft and final EIR (Jones & Stokes
Associates, 1992, 1993).

Impact. Changes in the Webber Creek Flow Regime and FIoodflows.

According to Jones & Stokes Associates (1992), the flow regime in Weber Creek would
be affected because of Texas Hill Reservoir. These impacts, however, are less than
significant.

Mitigation. None Required.

Impact. Changes in the Hydrology of the South Fork American River, Lower American
River, and Delta.

The flow in the South Fork American River would change because of the changes in
flow regime of Weber Creek. This alteration also would slightly affect floodflows. The
impacts of this component are less than significant (Jones & Stokes Associates, 1992).

Mitigation. None Required.

Farmington Reservoir

This component would increase the capacity of Farmington Reservoir to 160,000 af and
add water control gates.

Impact. Changes in Flow Regime, Floodflows, and Fluctuating Levels in Farmington
Reservoir on Littlejohns Creek.

It is estimated that Farmington reservoir storage would fluctuate between empty (for
most of June through September) and 28,000 af during average conditions during
extreme flood events. The reservoir could fill to a maximum of 160,000 aL Operation of
the component will decrease streamflows downstream during the winter. Littlejohns
Creek has zero flows from approximately June through October under existing
conditions. These conditions would not change. The reduction in wet period flows in
this ephemeral stream is considered a less than significant impact.

Mitigation. None Required.
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South Gulch Reservoir

South Gulch Reservoir would be an offstream reservoir and store up to 140,000 af of
Calaveras River water diverted from New Hogan Reservoir.

Impact. Change in the Flow Regime and Floodflows on the Cataveras River.

Wet period flows in the Calaveras River would be reduced by this component because
of the operation of the South Gulch Reservoir. However, no flow would be diverted
until all instream flow requirements and water rights were satisfied. All diversions
would consist of floodflows and would have a less-than-significant impact on Calaveras
River hydrology. The operation of the reservoir would reduce Calaveras River
floodflows and have a beneficial impact on flood conditions.

Mitigation. None Required.

Duck Creek Reservoir

Duck Creek Reservoir would store 200,000 af of Mokelumne River water diverted from
Pardee Reservoir and have an estimated safe yield of 65,000 af/yr.Duck Creek
Reservoir is an offstream facility.

Impact. Change in the Flow Regime on the Mokelumne River.

Flows in the Mokelumne River would be reduced by the operation of the Duck Creek
Reservoir. However, no flows would be diverted until all instream flow requirements
and existing water rights were met and then only when Pardee Reservoir is full.
Because of this constraint, in actual operation many years there would be no diversions
to Duck Creek Reservoir. The impacts caused by the changes in flow regime on the
Mokelumne River are less than significant.

Impacts of New or Expanded Diversions

American River Diversions

New lower American River diversions are proposed to supply water to parts of the
study area. The diversions could occur from an expanded Fairbairn WTP, Lake Natoma
into the FSC, or a new location on the river. A new American River diversion could
occur with or instead of a new Sacramento River diversion.

The level of impact of American River diversions depends on the timing and magnitude
of the diversion. Diversions from Lake Natoma will affect flow in the lower American
River to a greater extent than diversions from Fairbairn WTP, a new diversion further
downstream, or a Sacramento River diversion. The diversions considered in this
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program occur only when surplus flow conditions exist. That is, the diversion comes
from flow that exceeds the minimum specified streamflow.

Impact. Reduction in American River Flow Because of Diversions.

Diversions from American River will reduce the flow downstream of the diversion. The
effect of these diversions will increase as the diversion is moved upstream. Because all
new diversions would conform to the instream flow criteria that apply at the time of
diversion, the beneficial uses of the river would not be affected. This impact is less than
significant. The effects of this diversion within the context of the alternatives are
discussed below.

Feather River Diversion

This component involves an exchange of 74,000 af of water from the American River to
the Feather River. This could involve an exchange of PCWA’s Middle Fork Project
water rights for a like volume of SWP water.

The Feather River diversion also includes a diversion to meet the Sutter County
demand. This component was simulated as a conjunctive use program that diverts
surplus flow in wet periods and returns flow to the river in dry periods (Appendix D).
The impacts of the diversions from the river were less than significant because of the
small amount of water relative to the total flow. The water returned to the river in dry
periods beneficially improved flow conditions.

Impact. Change in Feather and American River Hydrology.

Under this component, up to 74,000 af of water will be diverted each year from the
Feather River near Nicholas, approximately 9 miles above its confluence with the
Sacramento River. This will reduce flows in the reach of the Feather River from
Nicholas to its confluence with the Sacramento River, and the reach of the Sacramento
River from its confluence with the Feather River to its confluence with the American
River. The exchange will increase flows in the American River from Folsom Reservoir
to its confluence with the Sacramento River. The Sacramento River downstream from
its confluence with the American River will remain unchanged by this program
component.

This flow reduction of 74,000 af/yr (an average of 160 cfs a month) in the lower 9 miles
of the Feather River is only 1 percent of the total Feather River flow of 5,844,000 af/yr
and therefore is hydrologically less than significant. Similarly, the reduction in
Sacramento River flows between the Feather and American Rivers is less than
significant. Diverting the 74,000 af at Feather River rather than the American River is a
beneficial impact on the American River.
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Mitigation. None Required.

The water exchange is small relative to the total flow in the Feather, Sacramento, or
American Rivers, and therefore no mitigation measure is required. However, one
reason for the exchange is to increase flows on the lower American River, which will be
especially beneficial in critically dry years. For this benefit to be obtained, it is essential
that Reclamation allows the exchanged water to pass through Folsom Reservoir in
addition to the water released under current criteria.

Stanislaus River Transfer

There are four possible ways to implement deliveries from the Stanislaus River to the
eastern San Joaquin County:

¯ CVP deliveries under existing interim water contracts to CSJWCD and SEWD
¯ Transfer of conserved water
¯ Transfer of irrigation water
¯ Transfer of consumptive use

The type, timing, and terms that govern a transfer are unknown at this program level.
This EIR can only address the diversion of 50,000 af/yr from the Stansilaus River
attributable to this transfer and provide the following scenarios for further analysis and
consideration in future EIRs.

Impact. Change in Stanislaus River Hydrology.

CVP Deliveries - Delivering water under the interim CSJWCD and SEWD contracts
would reduce Reclamation’s ability to release water in excess of minimum D-1422 flow
requirements. This would reduce flows in the Stanislaus River. However, Reclamation
and DFG have preliminarily concluded that at least 155,000 af/yr are required to
adequately protect Stanislaus instream values. The significance of this impact is
unknown.

Transfer of Conserved Water - A portion of irrigation water applied to land near the
river goes to deep percolation. If the land is not irrigated, the deep percolation volume
could be transferred with little or no effect on the Stanislaus River flows. Transfer of
volumes of water that would otherwise be returned to the river would reduce river
flows accordingly. Therefore, only the volume of water conserved from deep
percolation will be transferred, resulting in less-than-significant impacts.

Transfer of Irrigation Water - If portions of irrigation water that formerly were applied
to agricultural land were transferred, then the riverflows would be reduced by the
volume of return flows. If the entity transferring the water replaced the transferred
water with an identical volume of ground water, ground-water elevations near the river
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would be lowered, increasing seepage from the river to the ground-water system. This
would further affect the system by simultaneously lowering the ground-water level
and riverflows. This is a significant impact.

Transfer of Consumptive Use - To avoid the previously described problems, the total
volume of water transferred could consist of only the portion of the water that would be
used consumptively. With the volume transferred equal to the reduction in
consumptive use, there will be no change in net diversion from the river. Therefore,
impacts on riverflows will be less than significant.

Mitigation Measure 4a-3. Develop Transfers That Do Not Deplete River Flow.

Transfers that do not reduce riverflow, especially during low-flow periods, should be
implemented over transfers that reduce streamflow. Such transfers would have a less-
than-significant impact.

Beaver Slough

This component would divert up to 200 cfs from the mouth of Beaver Slough for
delivery .to San Joaquin County through the SJCCF.

Impact. Changes in Local Hydrology Because of Pmnping.

Pumping at the mouth of Beaver Slough could potentially cause a reversal in the local
Delta flows, especially if the DCC gates were closed. If this occurred, it would be a
significant hydrological impact.

Mitigation Measure 4c-4. Study the Hydrodynamics of This Diversion.

Before construction of a pumping facility, conduct a study in the area to determine the
effects of the diversion on the local hydrology. The study would take into consideration
the operation of the DCC and Mokelumne River flows. If the study determines that
impacts on the area are significant, then implement the following mitigation measure.

Mitigation Measure 4c-5. Develop and Implement Operational Procedures to Reduce
Local Effects.

Measures such as operating the diversion only while the DCC is open or during high
local inflows should be employed. The impact after mitigation is less than significant.
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Impacts of Institutional Measures

Wastewater Reclamation and Water Conservation

Impact. Change in Streamflow.

In general, the wastewater reclamation and water conservation programs will reduce
the amount of diversion and return flow to the Sacramento and San Joaquin Rivers.
However, unless these programs decrease the total consumptive use associated with
diversions, there is no net hydrologic benefit of wastewater conservation or
reclamation. That is, water diverted in excess of the consumptive use returns to the
rivers. Between the point of diversion and the point of return flow, the streamflow is
reduced by diversions that exceed the consumptive use. That river reach would benefit
from conservation and reclamation, but downstream of the return flow there would be
no variation in the volume of water. This impact is less than significant.

Mitigation. None Required.

IMPACTS OF THE ALTERNATIVES

Two action alternatives have been developed for this EIR/EIS, Conjunctive Use and
Auburn Dam, both of which are compilations of the various components discussed
above. These alternatives, along with the No-Action Alternative and existing
conditions, are addressed in this EIR/EIS at a program level of detail. The reader is
referred to Section 3 for a description of these alternatives.

Impacts of this program are evaluated by comparing conditions under the No-Action
Alternative with existing conditions. Then each alternative is compared with
conditions under the No-Action Alternative. This stepwise process is used because
hydrologic changes are simulated to occur between existing conditions and the No-
Action Alternative that are unrelated to the ARWRI program. These changes may
result in impacts of the No-Action Alternative. The impacts of the action alternatives
relative to existing conditions are a combination of the impacts of each step.The
alternatives are evaluated assuming 2030 conditions.

Terminology

The hydrology of the alternatives was simulated with Reclamation’s PROSIM model
(Appendix D). PROSIM provides time series output that describes hydrologic
conditions within the model boundaries. These data were analyzed for two hydrologic
conditions: the average year and the dry year.
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Average Year Conditions

The average year conditions represent the typical hydrologic response for the water
years 1921 through 1991. Analysis of this period permits the overall assessment of the
program alternatives under varying hydrologic conditions ranging from wet years to
critically dry.

Dry Year Conditions

For this EIR/EIS, the dry year conditions are represented by the average hydrologic
condition for the water years 1928 through 1934. This period represents a combination
of low-flow years that is hydrologically sensitive to changes in diversions and storage in
the region.

Central Valley Project and State Water Project

The CVP and the SWP are the major diversions within the PROSIM boundaries.
Changes in the diversions between one alternative and another provides a measure of
the impacts of an alternative on these two projects.

For this analysis, CVP deliveries were divided into two groups: north of the Delta
(CVP-N) and south of the Delta (CVP-S). The CVP-N consists of water deliveries to
meet CVP demands including project and exchange contractors. Water to meet these
demands would come from Shasta, Trinity, Whiskeytown, and Folsom Reservoirs.
CVP-S consists of the deliveries along the DMC, San Luis Canal, and San Felipe Project.
Water is diverted to meet these demands by the Tracy Pumping Plant and stored in the
federal share of San Luis Reservoir. The SWP deliveries south of the Delta (SWP-S)
consist of deliveries along the California Aqueduct and South Bay Aqueduct. Water is
diverted at the Banks Pumping Plant near Tracy and stored in the state share of San
Luis Reservoir.

Existing Conditions

The alternatives reflect estimated conditions in 2030. However, these conditions vary
from what existed when the ARWRI was first proposed. Therefore, an existing
conditions simulation was used to describe the hydrology under land use and water
demands that were present at the start of this program. The existing conditions
simulation used in the ARWRI was developed for the CVPIA study. The No-Action
Alternative was compared with existing conditions to assess the effects of future land
and water use conditions in the absence of the ARWRI program. The primary
difference between the existing conditions and No-Action simulations is the level of
demand and regulatory criteria (Appendix D).
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PROSIM simulations were developed for each of the three alternative and the existing
conditions. All simulations began with the same reservoir storage. The ending storage
was the storage levels at the end of the simulation period (Table 4a-3).

Table 4a-3
Simulated Reservoir Storage

(TAF)

Conjunctive
Reservoir Existing No-Action Use Auburn Dam

Conditions Alternative Alternative Alternative

Lake Shasta
Beginning of Simulation 2,750 2,750 2,750 2,750
End of Simulation 1,526 1,719 1,785 1,760

Folsom Reservoir
Beginning of Simulation 550 550 550 550
End of Simulation 329 320 309 315

Lake Oroville
Beginning of Simulation 2,000 2,000 2,000 2,000
End of Simulation 924 1,277 1,351 1,384

TAF = thousand acre-feet

No-Action Alternative

Under the No-Action Alternative, demands are assumed to increase to projected year
2030 levels. None of the ARWRI components are included in the No-Action
Alternative. This alternative includes a higher demand level than the existing
conditions simulation plus changes in Delta standards. The No-Action Alternative was
compared against existing conditions to estimate how the future demands and flow
requirements will affect the program area.

Streamflows

The average monthly flows for the No-Action Alternative and existing conditions were
compared to assess the change in average monthly flows between the two simulations.
At Keswick, on the Sacramento River, the simulated average monthly No-Action
Alternative flow varies from existing conditions from a decrease of between about
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26,000 af to an increase of 24,000 af (Table 4a-4). This change is about three percent of
the existing conditions flow. Under No-Action Alternative lower in October tend to be
lower during the drier half of the simulation when compared with existing conditions
(Figure 4a-1). In addition, the No-Action Alternative shows a reduction in flow during
the wet conditions. This reduction is attributable to the greater demands simulated in
the No-Action Alternative. In April, flows under existing conditions and under the No-
Action Alternative for most of the simulation (Figure 4a-2). The small differences can
be attributed to the differences in Delta export restrictions.

Dry year conditions for flows at Keswick show similar changes between the existing
conditions and the No-Action Alternative. These changes, however, represent a greater
percentage of the flow.

The flows in the Feather River near Thermolito under the No-Action Alternative were
compared with those under existing conditions. The Feather River flows demonstrated
a greater difference between the two simulations than the Sacramento River flows.
Greater flows were provided during the fall, early winter, and spring months under the
No-Action Alternative simulation than under the existing conditions simulation. In late
winter and late summer flows would be reduced under the No-Action Alternative. The
flows under the No-Action Alternative ranged from an increase in 96,000 af to a
decrease of 27,000 af (Table 4a-4). The Feather River flows for dry year conditions are
very similar to those under the average year conditions. For the dry year period, the
No-Action Alternative demonstrated improved average monthly flows for all months
except December and August. The improved flows can be attributed to stricter
instream flow requirements for the Feather River under the No-Action Alternative.

The flows for the lower American River were compared between the NoaAction
Alternative and existing conditions. As Table 4a-4 ct.emonstrates, the flows for the No-
Action Alternative are lower than those under the existing conditions simulation for
most of the time. This reduction in flow, which is greatest during the summer months,
can be attributed to the increased demands, especially within the American River Basin,
and a corresponding decrease in Folsom Reservoir storage.

In October, the average year flows are lower under the No-Action Alternative than
under existing conditions but are equivalent for the dry years (Figure 4a-3). Figure 4a-4
shows that the flows in the lower American River are reduced in the No-Action
Alternative for all year types. The average flows for the lower American River for the
late fall through spring months under the No-Action Alternative are roughly equivalent
to those under existing conditions.

For the dry year period, the change in flow for the lower American River between the
No-Action Alternative and existing conditions is similar to the change simulated for the
average year flows. The flows from November through June show a slight increase
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Table 4a-4
Simulated Average Monthly Flow

(TAF)

,.Sacrament0 River Feather River American River Delta Outflow

Existing No-Action Existing No-Action Existing No-Action Existing No-Action
Month Conditions Alternative Conditions Alternative Conditions Alternative Conditions Alternative

Average Year

October 363 341 170 196 118 114 333 342
November 370 382 210 235 132 132 566 646
December 506 521 438 467 195 184 1,341 1,424
January 547 552 742 721 253 253 2,234 2,253
February 617 618 826 807 260 257 2,736 2,783
March 520 524 894 885 270 263 2,610 2,634
April 481 482 478 568 224 221 1,536 1,665
May 574 579 370 ¯ 449 211 217 1,182 1,141
June 632 654 324 366 247 248 808 726
July 843 817 350 333 235 201 496 439
August 725 705 374 354 229 190 432 383
September 377 375 293 338 154 150 353 346

Dry Year (1928- 1934)

October 314 294 126 157 102 92 244 263
November 251 26I 107 125 89 91 278 346

December 231 237 184 175 97 96 427 481
January 224 226 422 438 90 87 647 680
February 209 202 246 193 89 83 690 709

March 365 309 556 568 212 214 1,384 1,461
April 303 336 118 262 128 140 507 705

May 416 415 100 190 98 115 340 473

June 471 50I 144 217 165 182 312 416

July 647 640 221 217 210 184 317 307
August 580 590 248 206 197 119 305 264

September 352 349 246 269 112 108 262 256
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Section 4a - Surface Water

under the No- Action Alternative (Table 4a-4). For the summer months, the reduction
in flow is not as great as simulated for the average years.

The No-Action Alternative output was compared with the existing conditions output
for the Delta outflow. On average, the No-Action Alternative showed an increase in
Delta outflow from October through May by up to 129,000 af per month (Table 4a-4).
The increased outflow is a result of the higher Delta standards implemented in the No-
Action Alternative simulation. The higher standards affect the simulation only during
dry to critically dry years (Figure 4a-5). The Delta outflow was lower under the No-
Action Alternative for the remainder of the time, by up to 82,000 af in a month. The
summer months show a reduced Delta outflow because of the higher demands under
the No-Action Alternative. In spite of the reduced flows under the No-Action
Alternative, the higher Delta standards were not violated. In fact, the flow for the
critically dry years were greater for the No-Action Alternative simulation (Figure 4a-6).

For the dry year period, the Delta outflow is greater under the No-Action Alternative
than under existing conditions for all months except July, August, and September
(Table 4a-4). The greatest reduction occurs in August at 41,000 af (compared to 40,000
af for the average year period).

Storage Facilities

The No-Action Alternative simulations show Lake Shasta storage levels and
Sacramento River flow that could, during a series of dry years, result in water
temperatures that are adverse to anadromous fish. The PROSIM modeling attempted
to keep Lake Shasta storage above 1,900,000 af to maintain acceptable temperatures.
The biological opinion for winter-run salmon specifies this storage but allows for
reconsultation between Reclamation and the Service during the driest 10 percent of
years or if storage drops below this threshold. Reconsultation would involve
evaluating projected runoff and Lake Shasta storage to develop short-term operations
that would minimize temperature problems.

The simulated storage values under the No-Action Alternative were compared with
those under existing conditions. The results of the analysis showed that the storage in
Lake Shasta is typically higher under the No-Action Alternative. The difference in the
monthly average storage is small relative to the available storage. Storage is also higher
under the No-Action Alternative for dry year conditions (Table 4a-5).

Under the No-Action Alternative, the storage criterion was violated in 1 fewer year
than under existing conditions.

The storage for Folsom Reservoir under the No-Action Alternative and existing
conditions was compared. The No-Action Alternative demonstrated higher storage
from August through January, by up to 17,000 af per month. Storage during the early
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Table 4a-5
Simulated Average Monthly Storage

(TAF)

Lake Shasta Folsom R~servoir Lake Oroville

Existing No-Action Existing No-Action Existing No-Action
Month        Conditions Alternative Conditions Alternative Conditions Alternative

Average Year

October 2,746 2,788 423 435 2,085 2,110

Novem ber 2,809 2,842 426 436 2,151 2,155

December 2,933 2,953 463 468 2,228 2,206

January 3,139 3,153 494 494 2,348 2,349

February 3,371 3,385 547 544 2,468 2,490

March 3,745 3,756 619 615 2,623 2,655

April 4,073 4,080 735 725 2,928 2,907
May 4,120 4,123 860 835 3,059 3,018

June 3,924 3,905 797 761 2,959 2,918

July 3,347 3,348 665 654 2,631 2,633

August 2,863 2,882 523 541 2,274 2,321

Septem ber 2,722 2,743 454 466 2,074 2,119

Dry Year (1928- 1934)

October 1,873 1,904 391 374 1,363 1,479

November 1,891 1,912 392 371 1,371 1,474

December 2,042 2,060 432 410 1,368 1,486

January 2,194 2,210 463 439 1,497 1,604

February 2,413 2,438 514 492 1,584 1,746

March 2,686 2,771 582 550 1,786 1,937

April 2,871 2,924 657 604 2,033 2,081

May 2,847 2,902 754 674 2,146 2,150

June 2,666 2,691 711 605 2,058 2,023

July 2,211 2,238 563 473 1,790 1,779

August 1,819 1,831 428 408 1,516 1,567

September 1,640 1,657 385 359 1,292 1,356
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Section 4a - Surface Water

summer months, however, tends to be lower under the No-Action Alternative
simulations (Table 4a-5). This is a result of the higher American River service area
demands under the No-Action Alternative as well as the higher Delta outflow in
previous months. Many months of the dry year period also show higher average
storage under the No-Action Alternative (Figure 4a-7). Conversely, April through June
storage values for most normal years are greater under existing conditions than under
the No-Action Alternative (Figure 4a-8).

Simulated storage for Lake Oroville tends to be greater in July through November for
the No-Action Alternative under average year conditions (Table 4a-5). The average
monthly storage for the remainder of the year tends to be smaller under the No-Action
Alternative, although tl~e reduction is a small percentage of the available storage.

Implementing the No-Action Alternative results in changes in flow and storage relative
to existing conditions. These changes have a less-than-significant impact on surface
water hydrology. The differences between the No-Action Alternative and the action
alternatives represent the changes because of the program and are additive with the
changes described above.

Central Valley Project and State Water Project Deliveries

The average monthly project deliveries for CVP-N are greater under the No-Action
Alternative than under existing conditions for all months because of the increased
demand present under the former alternative. A higher delivery is also achieved
during dry year conditions (Table 4a-6).

One difference in Delta standards between existing conditions and the No-Action
Alternative is constraints on the export pumps in the Delta. Under existing conditions,
the export is restricted from May through July, whereas the No-Action Alternative
conforms to an inflow/export ratio that is often less restrictive under these same
months. H,owever, the ratio controls export levels during other months of the year
when there are no restrictions under existing conditions.

Under the No-Action Alternative, the CVP and SWP deliveries south of- the Delta are
lower for the average monthly condition and dry year conditions (Table 4a-6). This
relates to the ability to export water from the Delta under the Delta standards contained
in the No-Action Alternative. During wet years, CVP-S increases under the No-Action
Alternative because of increased refuge water deliveries. SWP-S increases during the
same period because of increased demands.
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Table 4a-6
Simulated Average Monthly CVP and SWP Deliveries

(TAF)

CVP Deliveries North’ CVP Deliveries Southk SWP Deliveries South=

Existing No-Action Existing No-Action Existing No-Action
Month Conditions Alternative Conditions Alternative Conditions Alternative

Average Year
October 190 229 212 230 232 230
November 182 200 111 200 202 200
December 184 197 89 196 201 196
January 92 101 127 I47 150 147
February 107 116 140 170 I71 170
March 153 172 207 197 200 197
April 453 579 282 233 237 233
May 608 807 330 321 329 321
June 777 1,008 419 408 423 408
July 824 ’1,063 491 422 439 422
August 686 886 414 416 431 416
September 273 379 220 314 322 314

Dry Year (1928- 1934)

October 184 228 179 169 179 169
November 155 173 94 147 156 147
Decem bet 199 215 72 144 155 144
January 106 113 102 108 1 I6 108
February !00 108 115 125 132 125
March 145 160 163 125 141 125
April 431 562 223 147 167 147
May 552 711 262 203 231 203
June 683 865 329 259 297 259
July 730 919 385 268 308 268
August 606 764 328 264 303 264
September 263 363 177 199 226 199

Deliveries north of the Delta.
Deliveries south of the Delta.
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Common Results of the Alternatives

The PROSIM output for the No-Action, Conjunctive Use, and Auburn Dam Alternatives
was analyzed and the results are presented below. The following discussion is
ofcommon results between the three simulations. Impacts that are specific to one
alternative are discussed under the specific alternative.

Streamflows

Average monthly and dry year average monthly flows for the Sacramento River near
Keswick, the Feather River near Thermalito, the American River near the H Street
bridge, and the Delta outflow are provided in Table 4a-7. In comparing these results, it
was determined that the flows in the Sacramento River above the American River
confluence for the three alternatives show similar results, within the model accuracy
(Figures 4A-9 and 4A-10). These results are consistent with the April flows under
existing conditions. However, the October existing conditions show slightly higher
flows in the wet and dry years (Figure 4a-1).

Flows in the Feather River were compared between the No-Action Alternative and the
Conjunctive Use and Auburn Dam Alternatives. Both the Conjunctive Use and Auburn
Dam simulations resulted in lower Feather River flows than the No-Action simulation,
ranging up to 16,000 af in a month (Table 4a-7). This reduction can largely be attributed
to the 74,000-af PCWA water transfer (Appendix D), which diverts a portion of the
streamflow each month of the year, and the 35,000-af Sutter County component
(Appendix D). The reduction in Feather River flow during the dry year conditions was
less than that averaged over the entire simulation period under the two alternatives
(Table 4a-7). This results from the simulated Sutter County component. Although the
PCWA diversion occurred every year of the simulation, the Sutter County component
released water to the river and contributed approximately 8,000 af per month to the
Feather River (Appendix D).

Both the Conjunctive Use and Auburn Dam Alternatives include the construction of
Small Alder and Texas Hill Reservoirs on tributaries to the South Fork American River.
These reservoirs are used to meet EDCWA demands. The construction of these facilities
results in a reduction in Folsom Reservoir inflow of approximately 16,000 af per month
from the diversions and reservoir losses (Appendix D).

Storage Facilities

The storage at selected reservoirs in the model simulations of the alternatives was
compared with storage under the No-Action Alternative. Lake Shasta storage is
comparable between the two action alternatives. Both alternatives have a relatively
uniform increase in storage, up to 22,000 af in a month. This is a small change in
storage relative to the total storage of the reservoir (e.g., an increase in storage of 0.7
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Table 4a-7
Simulated Average Monthly Flow

(TAF)

Sacramento River Feather River American River Delta Outflow

No- Conj. Auburn No- Conj. Auburn No- Conj. Auburn No- Conj. Auburn
Action Use Dam Action Use Dam Action Use Dam Action Use Dam

Month AIt. AIt. AIt. AIt. AIt. AIt. AIt. AIt. AIt. AIt. AIt. AIt.
Average Year

October 341 342 337 196 191 190 114 111 142 342 335 354
November 382 382 378 235 229 227 I32 I29 219 646 639 713
December 521 522 519 467 458 456 184 196 195 1,424 1,414 1,408
January 552 553 554 721 709 711 253 247 242 2,253 2,234 2,231
February 618 618 618 807 799 800 257 254 248 2,783 2,770 2,766
March 524 524 525 885 872 871 263 257 252 2,634 2,613 2,607
April 482 481 485 568 555 554 221 215 133 1,665 1,638 1,563
May 579 579 579 449 434 434 217 213 148 1,141 1,120 1,058
June 654 652 658 366 356 357 248 245 233 726 714 701
July 817 816 820 333 327 331 201 199 210 439 438 438
August 705 707 701 354 344 344 190 185 206 383 381 382
September 375 374 374 338 332 330 150 152 162 346 344 344

Dry Year (1928-1934)
October 294 290 292 157 156 155 92 95 97 263 258 258
November 261 258 260 125 122 122 91 89 138 346 342 389
December 237 236 235 175 173 I72 96 93 98 481 478 479
January 226 227 226 438 435 434 87 88 91 680 677 678
February 202 202 202 193 191 191 83 74 71 709 702 697
March 309 308 308 568 564 564 214 206 202 1,461 1,450 1,448
April 336 327 339 262 258 258 140 137 105 705 700 675
May 415 416 419 190 186 189 115 118 125 473 475 480
June 501 496 500 217 214 213 182 180 185 416 416 416
July 640 634 639 217 209 211 184 179 186 307 306 306
August 590 594 580 206 201 201 119 112 132 264 267 264
September 349 348 348 269 266 266 I08 112 116 256 258 257
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Section 4a - Surface Water

percent during July under the Conjunctive Use Alternative) (Table 4a-8)o These results
are consistent with existing conditions.

For the dry year period, both the Conjunctive Use and Auburn Alternatives have
greater storage values for Lake Shasta than those mentioned above, ranging up to
91,000 af in a month. This figure kepresents a 4 percent change in storage for the
average July Conjunctive Use simulation (Table 4a-8). The dry year storage for the
action alternatives are greater than both the No~Action Alternative and the Existing
Conditions.

Lake Oroville storage for the two alternatives was compared with the No-Action
Alternative. Both the Conjunctive Use and Auburn Alternative have greater Lake
Oroville storage, ranging up to 11,000 af in a month (Table 4a-8). For the dry year
period, both the Conjunctive Use and Auburn Alternative have greater storage values
for Lake Oroville, ranging up to 66,000 af in a month.

Central Valley and State Water Projects

The CVP-N, CVP-S, and SWP-S deliveries supplied in the model runs were compared
between the No-Action Alternative simulation and the two alternatives. Both action
alternatives provide the same yearly CVP deliveries for average year conditions, but
monthly timing of the diversions varies. The action alternative deliveries are greater
than those under the No-Action Alternative and the Existing Conditions. For the dry
year conditions, the Auburn Dam Alternative permits the continued delivery of firm
water rights, by up to 15,000 af in a year (Table 4a-9). The SWP deliveries showed only
small (2,000 af) changes in the alternatives. This is less than 1 percent of the total
delivery and is not significant.

Conjunctive Use Alternative

The Conjunctive Use Alternative uses surplus surface water when available (water after
instream standards and other demands are satisfied) for ground-water recharge by
direct means or in-lieu of ground-water pumping in southern Sacramento County and
eastern San Joaquin County. A diversion capacity of 530 cfs was simulated for delivery
of the volume of water necessary to meet the demands.

For the purposes of this impact analysis, the diversion to southern Sacramento County
and eastern San Joaquin County was assumed to take place from the Sacramento River
at Freeport rather than from the American River. If the diversion were moved to
American River, the size of the diversion would have to increase because surplus flow
is available less often than on the Sacramento River. In addition, the diversion would
reduce the flow in the lower American River.
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Table 4a-8
Simulated Average Monthly Storage

(TAF)

Lake Shasta Folsom Reservoir Lake Oroville

Conjunctive Auburn Conjunctive Auburn Conjunctive Auburn
No-Action Use Dam No-Action Use Dam No-Action Use Dam

Month Alternative Alternative Alternativ Alternative Alternative Alternative Alternative Alternative Alternative
e

Average Year

October 2,788 2,806 2,793 435 422 436 2,110 2,115 2,113

November 2,841 2,860 2,851 436 426 441 2,155 2,161 2,162

December 2,953 2,970 2,965 468 458 471 2,206 2,213 2,216

Jan uary 3,153 3,169 3,163 494 487 494 2,349 2,359 2,360

February 3,385 3,401 3,394 544 538 541 2,490 2,498 2,498

March 3,756 3,771 3,764 614 608 607 2,655 2,662 2,663

April 4,080 4,097 4,085 725 718 707 2,907 2,914 2,915

May 4,123 4,141 4,128 835 828 811 3,018 3,024 3,025

June 3,905 3,925 3,906 761 752 747 2,918 2,924 2,924

July 3,347 3,369 3,346 653 643 644 2,633 2,636 2,632

August 2,882 2,902 2,884 541 531 531 2,321 2,326 2,322

September 2,743 2,763 2,745 465 451 457 2,119 2,124 2,121

Dry Year Average (1928-1934)
October 1,904 1,971 1,948 374 350 372 1,479 1,524 1,523

November 1,912 1,982 1,957 371 350 371 1,474 1,520 1,519

December 2,060 2,132 2,107 410 390 408 1,486 1,538 1,538

January 2,210 2,281 2,257 439 418 432 1,604 1,655 1,656

February 2,438 2,509 2,485 492 477 485 1,746 1,800 1,801

March 2,771 2,843 2,819 550 537 536 1,937 1,994 1,995

April 2,924 3,006 2,970 604 589 598 2,081 2,140 2,142

May 2,902 2,983 2,945 674 652 662 2,150 2,210 2,209

June 2,691 2,777 2,735 605 581 596 2,023 2,083 2,082

July 2,238 2,330 2,283 473 453 472 1,779 1,842 1,839

August 1,831 1,918 1,885 408 392 401 1,567 1,631 1,629

September 1,657 1,744 1,711 359 338 352 1,356 1,422 1,420
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Table 4a-9
Simulated Average Monthly CVP and SWP Deliveries

(TAF)

CVP Deliveries North .CVP Deliveries South SWP Deliveries South

Conjunctive Auburn Conjunctive Auburn Conjunctive Auburn
No-Action Use Dam No-Action     Use Dam No-Action Use Dam

Month Alternative Alternative Alternative Alternative Alternative Alternative Alternative Alternative Alternative

Average Year
October 229 240 250 202 202 202 230 230 229
November 200 213 218 112 112 112 200 200 199
December 197 218 216 89 89 89 196 196 195
January 101 128 !21 116 116 116 147 147 146
February 116 144 135 127 126 127 170 170 169
March 172 206 194 189 189 189 197 197 196
April 579 608 600 264 264 264 233 233 232
May 807 836 834 313 313 313 321 321 319

June 1,008 1,033 1,035 388 388 388 408 408 406
July 1,063 1,083 1,092 447 446 447 422 422 421
August 886 905 915 387 386 387 416 416 414
September 379 398 406 227 227 227 314 314 312

Dry Year (1928-1934)

October 228 237 244 164 164 1 64 169 169 144

November 173 184 186 90 90 90 147 147 125
December 215 228 229 67 67 67 144 144 122

January 113 138 131 86 86 86 108 108 92

February 108 131 127 98 98 98 125 125 106
March 160 177 174 134 134 1 34 125 125 125
April 562 576 576 188 188 188 147 147 147
May 711 733 735 223 223 223 203 203 203

June 865 881 884 272 272 272 259 259 259

July 919 936 940 309 309 309 268 268 268
August 764 782 787 273 273 273 264 264 264

September 363 378 383 168 168 168 199 199 199
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Streamflows

The flows for the Lower American River were compared with the No-Action
Alternative. The analysis showed that the flows under the Conjunctive Use were lower
by up to 10,000 af in a month (Table 4a-8). The months of October and April provide
examples on how the diversions reduced the flows in the Lower American River during
the average year types. The high flows were not significantly affected by the
diversions, and the low flows relied more on ground-water to meet demands (Figures
4a-ll and 4a-12). The flows in the lower American River are lower for the Conjunctive
Use simulation than for the No-Action simulation (and existing conditions) because the
Conjunctive Use Alternative attempted to meet a higher demand. This does not
represent a significant change in hydrology.

The dry period shows a similar difference between the two simulations, the greatest
occurring in August when the Conjunctive Use Alternative decreases flows by 24
percent (Table 4a-7).

The Sacramento-San Joaquin Delta outflow for the Conjunctive Use Alternative was
compared with that for the No-Action Alternative. For most of the months, the average
Delta outflow is reduced under the Conjunctive Use Alternative by up to 26,000 af for
the month of May (Table 4a-7). This represents a decrease of 2.2 percent, a small amount
relative to the total outflow. Figures 4a-13 and 4a-14 show how this reduction tends to
occur during normal to wet years. Average yearly Delta outflow is similar for existing
conditions and the Conjunctive Use Alternative.

The Sacramento River flow at Keswick is essentially unchanged by the Conjunctive Use
Alternative. This is also true for the Feather River system. Because the CVP and SWP
demands were unchanged for this alternative, the decrease in Delta outflow can then be
attributed to the increased demands on the American River system.

For the dry year period, the actual reduction in Delta outflow is less than simulated for
the average year. Three months (May, Augus~t, and September) show an increase in
Delta outflow. This change ranges from an increase in outflow of 3,000 af in September
to a decrease in outflow of 12,000 af in March (Table 4a-7). This latter value represents a
0.8 percent decrease in the total Delta outflow. Delta outflow is lower under existing
conditions than under the Conjunctive Use Alternative by approximately 600,000 af/yr
during dry years, primarily because of different Delta standards.

Storage Facilities

Simulated Lake Shasta storage was higher under the Conjunctive Use Alternative than
under the No-Action Alternative and existing conditions for both average year and dry
year conditions.
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Storage in Folsom Reservoir is reduced throughout the year, ranging from 6,000 af in
March to 14,000 af in September (Table 4a-8). In the wet periods, the reservoir storage is
controlled by the flood rule curves, producing a flat upper limit, which is equal for all
simulations (Figures 4a-15 and 4a-16). The remainder of the time, the reservoir storage
tends to be slightly less under the Conjunctive Use Alternative than under the No-
Action Alternative. This difference is attributable to the increased demands and
instream flow requirements which force more water to be released from the reservoir
throughout the year. The simulated storage is similar under existing conditions and the
Conjunctive Use Alternative for average year types, but existing conditions provide
greater storage under critically dry periods.

During the dry period, storage in Folsom Reservoir is reduced under the Conjunctive
Use Alternative, ranging from 13,000 to 24,000 af (Table 4a-8). The latter is a 6 percent
decrease in storage for the month of October. Again, this reduction in storage is in
response to the higher demands and instream flow requirements for the Conjunctive
Use Alternative.

Impacts on the American River

The Conjunctive Use Alternative increases dry year flows in the lower American River
at the H Street bridge by 22.9 percent in the fall and 17.0 percent in the spring (Table 4a-
7). This improvement is attributable primarily to the Feather River exchange, which
shifts diversions from the American River to the Feather River. Also, as shown in Table
4a-7, dry year flows on the lower Feather River are decreased by 7.3 percent in the fall
and 6.0 percent in the spring under the Conjunctive Use Alternative. Existing conditions
tend to produce larger flows for the average and above average periods than do the two
alternatives, but a lower flow for critically dry periods.

Delta outflow is similar under the No-Action and Conjunctive Use Alternatives (Figures
4a-13 and 4a-14). Existing conditions have similar outflow, except during the summer
months, when they have a greater flow.

Impact. Change in the American River Hydrology.

The simulated American River flow under the Conjunctive Use Alternative is similar to
the No-Action flow (and existing conditions) except during periods when the flow
exceeds the instream flow standard and the summer. During these periods, the
diversions to meet a portion of the additional demand reduces the flow. The PROSLM
analysis assumed that the diversion for the conjunctive use component would occur at
Freeport, on the Sacramento River. If this diversion were moved upstream to Nimbus,
the streamflow would decrease by the diversion amount (530 cfs). These flow
reductions may influence other resources topics, such as fisheries and water quality, but
do not represent a hydrologic impact.
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Mitigation. None Req~uired.

Impact. Change in the Sacramento River Hydrology.

The surplus flows in the Sacramento River will be reduced by 530 cfs (1,050 af per
operating day) because of the Freeport diversion. The diversion will not significantly
affect the hydrology of the Sacramento River because all downstream requirements will
be satisfied before diversion will take place. The alternative does not result in any
change in Sacramento River hydrology.

Mitigation. None Required.

Impact. Change in the Feather River Hydrology.

The changes in the Feather River flow under the Conjunctive Use Alternative relate to
the simulated PCWA transfer. The flow changes do not constitute a change in the
hydrology, therefore, this impact is less than significant.

Mitigation. None Required.

Impact. Change in the Sacramento-San Joaquin Delta Hydrology.

This alternative does not significantly alter the flow regime in the Sacramento-San
Joaquin Delta, as reflected in Delta outflow. Relative to existing conditions, Delta
outflow is reduced in summer. This however, is a consequence of different Delta
standards between existing conditions and the alternative. This impact is less than
significant.

Mitigation. None Required.

Auburn Dam Alternative

The Auburn Dam Alternative delivers the same volume of water to southern
Sacramento County and eastern San Joaquin County each year as the Conjunctive Use
Alternative. However, under the Auburn Dam Alternative, this volume is regulated
throughout the year by reservoir storage and subsequent releases. Consequently, a
diversion capacity of 250 cfs is required to satisfy the program demands rather than the
530-cfs capacity required under the Conjunctive Use Alternative. Fall flows in the lower
American River are higher as a result of these regulated releases.

The following text refers to the 900,000-af multipurpose facility, which was simulated to
store water in the spring and have a large release in the fall for flood control.
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Streamflows

The flows in the lower American River are increased under the Auburn Dam
Alternative for the months of July through October, by up to 10,000 af in a month (Table
4a-7). This increase in flow is attributable to the release of water from Auburn Dam to
meet demands (Figure 4a-11). In October and November, simulated flow increases as
stored water is released for flood control. The 430,000-af facility does not have this fall
increase (Appendix E). However, for other periods, the flow is reduced by the Auburn
Dam Alternative. The largest reductions in flow occur during the wet season, from
December through April, by up to 270,000 af in a month. This reduction is attributable
to the storage of water upstream in Auburn Dam (Figure 4a-12). These changes are the
result of shifting riverflow from very wet periods as the reservoir fills to other periods
as water is released to meet program demands.

Although the diversion of some of the water released from Auburn Dam was assumed
to be at Freeport, the diversion could also occur at Lake Natoma. If the assumed
diversion of 250 cfs were moved upstream, the flow in the lower American River would
decrease accordingly. The Auburn Dam provides a summertime benefit to lower
American River flows that would not exist if the diversion were moved to Lake
Natoma. Existing conditions demonstrate a higher average flow in the lower American
River (relative to the Auburn Dam Alternative) by up to 138,000 af/yr for the average
periods and 43,000 af/yr during dry periods.

The effects of the Auburn Dam Alternative on the lower American River are less during
the dry period than during normal to wet years. The flows are essentially unchanged
from May through January, fluctuating from a slight reduction of 3,000 af in July (2-
percent decrease) to an increase in 8,000 af in August (9opercent increase). The period
February through April has lower flows under this alternative than under the No-
Action Alternative by up to 27,000 af in a month (Table 4a-7).

The depth of the American River will change with the changes in flow. The American
River Watershed Investigation (Montgomery Watson, 1995) developed stage/discharge
curves for various locations on the lower American River, including Sailor Bar, located
approximately 1.5 miles downstream of Nimbus Dam. The stage associated with flow at
Sailor Bar shows no change during low-flow periods. The flows between the 20th and
76th percentiles would result in changes in stage up to 1 foot.

Delta outflow is similar for the Auburn Dam Alternative and the Conjunctive Use
Alternative when compared to that of the No-Action Alternative (Figure 4a-13). Delta
outflow is increased by the Auburn Dam Alternative in October and November by up
to 66,000 af in a month. From December through June, the outflow is reduced, with the
maximum occurring in April at 101~000 af. July through September show no change
within the model accuracy (Table 4a-7). Existing conditions demonstrate a higher
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average flow in the lower American River (relative to the Auburn Dam Alternative) for
the average periods by up to 62,000 af/yr.

The dry period shows no change in Delta outflow from May through January, except
for November, which has an increase of 42,000 af as Auburn Dam releases water for
flood control. February through April demonstrate a decrease in Delta outflow by up
to 30,000 af in a month (Table 4a-7). This is because the Auburn Dam retains water
during the latter months and redistributes it throughout the rest of the year. Existing
Conditions demonstrate a reduction in flow during dry periods of approximately
630,000 af/yr when compared with the Auburn Dam Alternative.

Storage Facilities

The storage values for Folsom Reservoir under the Auburn Dam Alternative and the
No-Action Alternative were compared. Under the Auburn Dam Alternative, Folsom
Reservoir has a decrease in storage from April through June by up to 24,000 af because
Auburn Dam is storing water. The remainder of the time, the storage level fluctuates
around the simulated storage for the No-Action Alternative (Table 4a-8). As previously
mentioned, this is attributable to the fact that Auburn Reservoir stores water during the
spring months and releases it later in the year. Existing conditions show greater storage
for the months of April through June during average periods and comparable values
the rest of the time. Under wet conditions, the storage is controlled by the flood rule
curves.

For the dry period, the storage level in Folsom Reservoir is similar to the values in the
No-Action Alternative. The months of March and May show a decrease in storage by
up to 13,000 af (Table 4a-8).

The North and Middle Forks of the American River will be inundated by the operation
of Auburn Dam. The length of river inundated will vary depending on the amount of
water stored in the reservoir. It is estimated that 32 miles would be inundated by a
430,000-af reservoir, 39 miles by a 900,000-af reservoir, and 44 miles by a 1,200,000-af
reservoir. This is a nonlinear relationship.

Impact. Change in the American River Igydrotogy.

American River flows are simulated to change with the Auburn Dam Alternative. The
largest change occurs in October/November and April/May for flood control
operations. These changes are a result of the assumed operation of Auburn Dam. The
430,000-af conservation facility does not display these changes because it is not storing
or releasing large amounts of water (Figures 4a-17 and 4a-18). Future site-specific
studies would determine the operation and the necessary coordination with
downstream reservoirs and riverflows.
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The other period with different riverflow is summer, when water is released for
downstream diversions (the modeling assumed that a diversion of up to 250 cfs would
occur at Freeport). If this diversion were moved upstream to Nimbus, the simulated
lower American River flow would be smaller by the diversion amount.

The Auburn Dam analysis was restrictive in the operation of the reservoir (Appendix
D). Therefore, water was not supplied to the Freeport diversion in dry and critical
years. Modifying the operational assumptions used in this analysis would allow the
reservoir to supply water in all years that would also benefit instream flows.

Although simulated flow changed under this alternative, the changes were a less-than-
significant hydrologic impact.

Mitigation. None Required.

Impact. Inundation of the North and Middle Forks of the American River.

Both the North and Middle Forks of the American River will be inundated by the
construction of the Auburn Dam. The local hydrology will change from a free-flowing
river to a lake. This is a significant and unavoidable hydrologic impact.

Mitigation. None Available.

The creation of a reservoir results in an unavoidable change in the local hydrology.

Impact. Change in the Sacramento River Hydrology.

Although this alternative results in Keswick flow similar to that under the No-Action
Alternative and slightly less flow in July-October relative to existing conditions, the
change in flow has a less-than-significant, impact on the Sacramento River hydrology.
The effects of these changes on water temperature are discussed in Section 4e.

Mitigation. None Required.

Impact. Change in the Feather River Hydrology.

Changes in the Feather River hydrology because of the Auburn Dam Alternative are the
same as are discussed for the Feather River exchange component. These changes have a
less-than-significant impact on river hydrology.

Mitigation. None Required.
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Impact. Change in the Sacramento-San Joaquin Delta Hydrology.

The changes in Delta hydrology because of this alternative are similar to those
described for the Conjunctive Use Alternative. This alternative also results in outflow
changes in April and May because of Auburn Dam storage and increases in October
and November because of releases (Appendix E). This impact is less than significant.

Mitigation. None Required.

Flood Control

Although flood control is not an expressed goal of this program, several elements have
the potential of influencing flooding and flood control activities. Farmington Reservoir
and Auburn Dam are components that could affect existing or proposed flood control
projects. Small Alder and Texas Hill Reservoir components could influence flood
conditions on the South Fork American River.

No-Action Alternative

Increased flood protection for the lower American River, Sacramento River and Delta
under the No-Action Alternative will be provided by the long-term reoperation of
Folsom Reservoir and improvements in the levees proposed in the American River
Watershed Study. The flood rule curves for Folsom Reservoir are still under discussion,
so the total flood benefit afforded by this alternative is unknown.

Conjunctive Use Alternative

Increased flood protection provided under the Conjunctive Use Alternative will be the
same as that under the No-Action Alternative. In addition, the diversion of 530 cfs
(1,050 af per operating day) of surplus flow required to meet program demands would
reduce the volume of water in the river system from Freeport through the Delta. The
diversion would provide a small increment of flood storage within the river system.

Auburn Dam Alternative

The Auburn Dam Alternative would not include the levee improvements and Folsom
Reservoir reoperation discussed above. Because Auburn Dam is being considered as a
local project and not an integral part of the CVP, the analysis for this EIR/EIS did not
include an analysis of potential joint operation between Auburn and Folsom Reservoirs.
The operation of Auburn Dam would store water in wet periods, which would
effectively reduce the volume of water downstream and, as a result, the risk of flooding.
The reduction in high flows in the river can be shown for the program area (Figures 4a-
12 and 4a-18). The benefits to the lower American River floodflows vary depending on
the size of dam selected and site-specific studies.
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Impacts. Consistancy with Regional Flood Control Planning.

The No-Action and Conjunctive Use Alternatives would not adversely affect regional
flood control planning. The Auburn Dam Alternative could affect regional flood
control planning if the American River Watershed Study selected the Auburn dry dam
as the preferred flood control measure. The 430,000-af conservation facility studies in
the ARWRI would be inconsistent with a dry dam with flood control. The 900,000-af
multipurpose facility would provide 600,000 af of flood control space, about 300,000 af
less than proposed by the COE for the Auburn Dry Dam. This would afford about 250-
year flood protection. The 1,200,000-af multipurpose facility studied by ARWRI would
provide the same level of flood storage as the proposed Auburn Dry Dam (894,000 af)
and therefore is consistent with regional flood control efforts.

Mitigation Measure 4a-1. Coordinate Auburn Dam with Regional Flood Control
Efforts.

The site-specific studies developed for this alternative should include coordination with
the COE flood control studies to avoid inconsistent design. The final size of this
component should be consistent with the regional flood protection goals.

Comparison of Instream Flow Standards

Changing the instream flow requirement from modified D-1400 to the WFFF and
reoperating CVP will affect the flow and storage of the CVP system (Appendix D). The
major difference between simulations of each criterion is that the WFFF result in greater
American River flow during portions of the year, decreased Lake Shasta storage, and
decreased CVP deliveries. The average simulated flow increases from October through
May because of the WFFF. From January through May, the increase occurs in only
about one-half of the years, with the remainder of the years having a similar flow.
From June through September, the WFFF result in flows less than those simulated for
modified D-1400 because water in Folsom Reservoir is used to augment winter flow
instead of summer flow. In dry years, a similar pattern occurs. Average monthly flow
is higher from October through February and similar or less from March through
September.

The CVP deliveries decrease by about 28,000 af in an average year and about 178,000 af
in the dry period (Appendix D).
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Section 4b
Ground Water

INTRODUCTION

Ground water, defined as the subsurface water occurring in a zone of saturation, is an
essential resource in California. It provides about one-third of the urban and
agricultural water supply in the state (California Department of Water Resources, 1993),
and during drought years, it can provide more than one-half of these supplies. Ground
water is a renewable resource, but it is replenished at a slow rate.

Sustainable yield of a ground-water basin is defined as the amount of water that can be
removed from a basin without reducing the total ground-water storage. For an
enclosed basin, this is equal to the total amount of water that enters the basin.
Sustainable yield is a moving target in the ARWRI study area because as water levels
are lowered due to additional ground-water pumping, more percolation is induced
from streams, thus increasing the amount of water entering the ground-water basin and
decreasing flow in the streams. The ground-water levels will eventually "stabilize" at a
level depending on the rate of pumping, as long as the streams maintain hydraulic
connection with the ground water. If the water level drops below the bottoms of the
streams, and the hydraulic connection is severed, the rate of recharge will be unaffected
by further decline of ground-water levels. Any ground-water pumping beyond this
point will only deplete storage in the basin and will not induce additional recharge. A
ground-water basin is "mined" when more water is pumped than is being recharged.
Mining the basin reduces the amount of ground-water in storage.

ENVIRONMENTAL SE’I-rlNG

Regional Setting

Alluvial aquifers, aquitards, and crystalline igneous and metamorphic rocks underlie
the ARWRI study area. Most of the area lies in the Central Valley, which is
characterized by thousands of feet of unconsolidated to semiconsolidated sedimentary
rock. These deposits contain aquifers, which yield large quantities of water, and
aquitards, which confine and retard movement of water in the subsurface. A much
smaller amount of water moves through fractures in crystalline igneous and
metamorphic rocks in the foothills and mountains of the Sierra Nevada.

Water quality in the study area aquifers is good and generally does not require
treatment to meet drinking water standards. However, in some areas, the water is
treated for high levels of iron and manganese. Other water quality problems include
occurrences of high salinity water near the city of Stockton, and contaminated water in
various localities.

ARWRI Draft EIPJEIS Page EIPJEIS 4b-1

C--077793
C-077793
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The total water stored in the aquifers under the ARWRI portion of the Central Valley is
approximately 180,000,000 af. Annual recharge from all sources totals approximately
1,160,000 af, with about 440,000 af/yr occurring along rivers and canals, and 580,000
af/yr from deep percolation of applied water and precipitation. Inflow across the
ground-water basin boundary, from the foothills and the valley adjoining the northern
and southern borders of the area, totals approximately 140,000 af/yr.

Annual basin discharge from all sources, including ground-water pumping, is
approximately 1,430,000 af. Presently, annual discharge exceeds recharge by
approximately 270,000 af in the ARWRI area.

Ground-water pumping has steadily increased, causing a gradual decline in ground-
water levels and ground-water storage. Water recharge to the basin currently lags
behind pumping; therefore, the basin has not stabilized. However, if pumping were to
remain constant and surface flows were not substantially altered, the basin ground-
water levels would eventually stabilize at levels lower than current levels. Current
water levels indicate historic areas of concentrated pumping as cones of depression.
Problems associated with these cones include large pumping lifts, dewatering of wells,
and water quality degradation. The cones of depression induce ground-water flow
(potentially of poor quality) toward their centers. Poor-quality water can be pulled in
laterally from Delta deposits or from point-source chemical contamination sites and
vertically from lower aquifers containing poor-quality water.

Ground-water basins in the ARWRI study area, as defined by the California
Department of Water Resources (1980), include the eastern San Joaquin County ground-
water basin, Sacramento County ground-water basin, and the portion of Sacramento
Valley ground-water basin south of the Bear River. Figure 4b-1 shows the basin areas
and existing ground-water elevations. The ground-water elevation contours show the
cones of ground-water depression caused by pumping in excess of recharge.

The eastern San Joaquin County ground-water basin is bounded on the north by the San
Joaquin county line, on the west by the San Joaquin River, on the south by the San
Joaquin county line and Stanislaus River, and on the east by the edge of the valley
alluvium (California Department of Water Resources, 1980). This basin is one of 11
basins in California that are "subject to critical conditions of overdraft" (California
Department of Water Resources, 1980). Conditions of overdraft in San Joaquin County
are attributable to pumping east of the city of Stockton, which results in a ground-water
cone of depression with a water table down to 60 feet below sea level (Figure 4b-1).
This cone of depression has pulled in water from surrounding areas, potentially
including poor- quality saline water. This influx of poor-quality water into the fresh
water of the basin is referred to as saline water migration. The saline migration is
caused by ground-water movement down the hydraulic gradient, which is currently
toward the valley. Reversing or lessening the saline migration can be accomplished by
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raising ground-water levels in the area, which would reverse or lessen the ground-
water gradient.

The Sacramento County ground-water basin has been divided into three subareas by
county basin management studies (Montgomery Watson, 1994a): north of the
American River, south of the American River, and the Galt area. Each of these three
areas is characterized by a cone of depression caused by ground-water pumping. The
Galt cone is caused by agricultural pumping and extends to 40 feet below sea level
(Figure 4b-1). The cone south of the American River is attributed to both urban and
agricultural pumping and extends to 80 feet below sea level. The cone north of the
American River, which extends 60 feet below sea level, is caused by pumping in the city
of Sacramento and neighboring suburbs for urban supply. This cone also extends north
across the county line into Placer and Sutter Counties and is attributed in part to the
agricultural pumping north of Sacramento County.

The northern part of the ARWRI study area is in the portion of the Sacramento Valley
ground-water basin south of the Bear River. Shallow, near-surface ground-water levels
occur in the northern part of this area and deepen toward the south. This basin is not
considered to be in overdraft conditions (California Department of Water Resources,
1980).

Existing Policies and Ongoing Studies

Existing law regarding ground water is controlled by jurisdictional decisions. In the
1903 case of Katz v. Walkinshaw, the concept of overlying right was established. This
suggests that all property owners above a common aquifer possess a mutual right to
use of a reasonable ground-water resource on their land overlying the aquifer. Other
than this overlying right, no limits are set on ground-water use, except in adjudicated
basins throughout California. No adjudicated basins lie in the ARWRI area.

A ground-water management policy is being considered by the Sacramento Water
Forum. Members of this group include the City and County of Sacramento; private and
public water purveyors; and business, public interest, and environmental groups. San
Joaquin County interests are also discussing ground-water management and are
working in conjunction with EBMUD to develop a ground-water recharge and banking
project that will benefit both the ground-water basin and provide supplemental water
supply benefits for EBMUD. San Joaquin~County is also considering a county
ordinance that would place certain conditions on the export of ground water from the
county.
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IMPACTS OF THE PLAN ALTERNATIVES

Because of the regional extent of the aquifers, discussion of the impacts based on
individual components is not appropriate. The ground-water discussion is therefore
based on the alternatives only.

Methodology and Assumptions for Impact Analysis

The ground-water analysis for this project focused on the Central Valley aquifers as the
source of ground water for the project. Detailed analysis of ground water in the
foothills was not considered because of the limited supply of this source. To analyze
impacts on the ground water in the valley aquifers, the basin was modeled using IGSM,
a numerical finite-element model (Montgomery Watson, 1994b). Three models were
created, one for each ground-water basin, and linked for this analysis. The three
models are the North American River Ground-Water Model, covering the Sacramento
Valley Basin south of the Bear River in Placer and Sutter Counties (Montgomery
Watson, 1994c); the Sacramento County Ground-Water Model (Montgomery Watson,
1993); and the San Joaquin County Ground-Water Model (California Department of
Water Resources unpublished data and Montgomery Watson, 1995).

The linked ground-water models were used in conjunction with two surface water
operations models, PROSIM and SANJASM. Each of these models was run to simulate
a 70-year hydrologic period under specified conditions. The ARWRI ground-water
models provide water budgets, ground-water levels, and ground-water gradients, all of
which are used to compare the alternatives. Model results are summarized on a
regional basis but can be further analyzed on a local level. Ground-water impacts are
inferred from these results. Modeling assumptions for the analysis of hydrology and
ground water are given in Appendix D.

Ground-Water Storage and Production

Ground-water storage in each basin was evaluated to estimate the amount of additional
water needed to maintain stabilized ground-water conditions. Stabilized conditions are
achieved by limiting the ground-water withdrawal rate to the rate of ground-water
replenishment, resulting in no change in the average ground-water storage over the 70-
year model simulation period. Under stabilized conditions, average ground-water
levels across each basin will be stabilized. However, average water levels will fluctuate
similarly to ground-water storage from wet to dry to average hydrologic year types.
Therefore, ground-water storage fluctuation is used in this report to evaluate ground-
water impacts of the alternatives. Ground-water levels reflect the regional nature
(program level) of the conjunctive use components in the action alternatives and are not
used to evaluate specific well impacts. General well impacts are discussed in this
report; however, specific well impacts should be addressed in site-specific
environmental documentation associated with implementation of components.
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Ground-water Levels

Ground-water levels are used as an overall spatial representation of the difference in
storage between the alternatives. Each major cone of depression area is compared
between the alternatives, based on ground-water levels at the end of the simulation.

Ground-water Gains from Streams

As mentioned in the introduction of this section, a ground-water basin is subject to
overdraft and being mined when ground-water production exceeds recharge. As the
basin approaches equilibrium or stabilized condition, ground-water gradients will
induce more or less recharge from the hydraulically connected streams. The ground-
water gains from streams are indicative of relative streamflow reduction, due to
increased ground-water withdrawal.

Ground-water Gradients and Poor-quality Water Migration

The ground-water gradients for the alternatives are compared to assess potential
changes in the rate and/or direction of poor-quality water migration. For this program-
level study, these gradients are generalized and based on a regional analysis. However,
local project configurations will influence ground-water gradients; therefore, site-
specific environmental documentation should evaluate potential gradient change and
its relationship to poor-quality water migration.

Criteria for Determining Significance

Simulated ground-water levels were compared between existing conditions and No-
Action Alternative and between the action alternatives. Where modeling results
indicate that the volume of ground water stored in the basin declines from existing
conditions to such an extent that increased pumping lifts or dewatering of wells would
result, the impact is considered significant.

Declining ground-water storage can result in degradation of water quality. The water
quality degradation could be caused by increased ground-water flow gradients pulling
poor-quality water from point- and non point-source contamination, saline intrusion, or
upwelling from lower aquifers. This is considered a significant impact.

Alternatives

No-Action Alternative

Under the No-Action Alternative, all water needs above current surface water rights
and existing facility capacities will be met from ground water. The ground-water
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pumping is "unrestricted" in the sense that after the available surface water is used to
meet demands, all remaining needs are met with ground water regardless of the water
quality and water level impacts.

Ground-Water Storage and Production

Average annual ground-water pumping under the No-Action Alternative is simulated
to be 1,624,000 af (Table 4b-1). Ground-water pumping generally fluctuates between
1,600,000 and 1,800,000 af/yr, depending on hydrologic conditions (Figure 4b-2).

The total simulated ground-water storage in the study area declines from existing
conditions over the 70-year simulated period by an average of 54,000 af/yr. Ground-
water storage drops almost 4,000,000 af in the first 12 years, then fluctuates around
155,000,000 af, ranging from 154,000,000 af to 156,000,000 af (Figure 4b-3). Annual
ground-water storage variation is about 500,000 af. Areas of ground-water storage
decline would have declining ground-water levels, increased pumping lifts, and
dewatering of some shallow wells.

Ground-water Levels

In the eastern San Joaquin ground-water basin, simulated water levels decline by only
10-20 feet from existing conditions (Figure 4b-4). This results in average water levels 80
feet below sea level in the cone of depression east of Stockton (Figure 4b-5). Existing
conditions are characterized by ground-water overdraft and saline intrusion problems,
and the No-Action Alternative would exacerbate these problems.

The Sacramento County ground-water basin simulated water levels decline
substantially from existing conditions. Water levels in the Galt cone decline by 40-50
feet (Figure 4b-4), resulting in a ground-water elevation of 80 feet below sea level in this
area (Figure 4b-5). The cone south of the American River declines by 80-90 feet,
resulting in a ground-water elevation of 160 feet below sea level.

The cone of depression north of the American River increases in depth by 10-20 feet and
is shifted northeastward into the Sacramento Valley ground-water basin near the
foothills in southern Placer County. On the edge of this large cone of depression,
ground-water levels in Sacramento County decline by 20-60 feet from existing
conditions. For th~ No-Action Alternative, it is assumed that increased urban demands
in eastern Placer County would result in increased ground-water pumping because new
surface water would not be provided. Because of this increased pumping, simulated
ground-water levels in this area are 100-150 feet lower than the existing ground-water
levels, and the easternmost portions of the aquifer are dewatered.
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Section 4b - Ground Water

Table 4b-1
ARWRI Study Area Average Annual Ground-Water Budget

(in acre-feet per year)

Difference Difference
Between Between

Conjunctive Auburn Conjunctive Auburn
No-Action Use Dam Use and Dam and
Alternative Alternative Alternative No-Action No-Action

Recharge
Deep
Percolation = 696,000 688,000 688,000 -8,000 -8,000
Gain from
Streams 434,000 I97,000 199,000 -237,000 -235,000
Recharge b 41,000 152,000 142,000 111,000 101,000
Boundary
Inflow c 453,000 330,000 323,000 -123,000 -130,000

Total Recharge 1,624,000 1,367,000 1,352,000 -257,000 -272,000

Discharge
Ground-Water
Pumping 1,678,000 1,335,000 1,319,000 -343,000 -359,000

Total Discharge 1,678,000 1,335,000 1,319,000 -343,000 -359,000

Change in
Ground-Water
Storage d -54,000 32,000 ~ 33,000 a 86,000 87,000

¯ Applied water percolating through unsaturated zone and entering aquifer.
b Recharge includes seepage from canals, in-lieu recharge, and direct recharge.
" Water entering study area from outside the model area includes boundary inflow and subsurface

inflow.
a Measured relative to existing conditions.
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ARWRI STUDY AREA
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Section 4b - Ground Water

Ground-water Gains from Streams

Under the No-Action Alternative, ground-water storage decreases, ground-water levels
decline, and ground-water gradients are steeper than existing conditions. These three
related occurrences also induce additional stream seepage. Average gain from streams
to ground water under this alternative is expected to be approximately 434,000 af/yr
and to fluctuate between about 200,000 and 600,000 af/yr (Figure 4b-6).

Ground-Water Gradients and Poor-Quality Water Migration

Because the projected water demand is supplied from ground Water and the pumping
rate is greater than the rate of recharge, ground-water cones of depression are deeper
and gradients are steeper under this alternative than under existing conditions. Water
quality would most likely be degraded from existing conditions because increased
lateral and vertical gradients would increase the rate of migration of poor-quality water
into the depressed water level areas.

Impact. Change in C~round-water Storage and Ground-water Levels.

Ground-water storage is simulated to decline by an average of 54,000 af/yr. Ground-
water levels will decline over most of the study area, resulting in increased pumping
lifts and possibly dewatering of some wells. The lower ground-water levels also cause
higher gains from streams, which will reduce streamflow. Ground-water gradients will
be steeper, which will induce higher rates of poor-quality water migration. This impact
is significant and unavoidable.

Mitigation. None Available.

Conjunctive Use A.lternative

A goal of the ARWRI action alternatives is to improve ground-water conditions and
stabilize ground-water levels by limiting pumping to the current rate of recharge. This
would result in no change of the average ground-water storage for each ground-water
basin from existing conditions. Although ground-water levels are stabilized in each of
the three ground-water basins for the action alternatives, local water levels may be
higher or lower than existing conditions at any given time. Lower water levels in some
areas during dry periods will worsen from existing conditions because of increased
reliance on ground water and may result in increased pumping lifts and temporary
dewatering of some wells. Similarly, higher ground-water levels in some areas during
wet periods would cause decreased pumping lifts. These local variations could be
controlled somewhat by local conjunctive use strategies and facility configurations.
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Section 4b - Ground Water

Ground-water Storage and Production

Under the Conjunctive Use Alternative, more surface water would be supplied to the
ARWRI study area than under the No-Action Alternative. This results in less ground-
water pumping. Although pumping trends are similar to those under the No-Action
Alternative, an average of 343,000 af/yr less ground water would be pumped under the
Conjunctive Use Alternative compared with existing conditions (Figure 4b-2, Table 4b-
1).

The reduced pumping results in an average storage increase of 32,000 af/yr. Ground-
water storage fluctuates around 160,000,000 af, ranging from about 158,000,000 af
during drought conditions to 162,000,000 af during wet conditions. Annual variations
in storage have a magnitude similar to those simulated for the No-Action Alternative:
approximately 500,000 af. However, fluctuations attributable to hydrologic year types
are greater under the Conjunctive Use Alternative. The greater fluctuations are
expected because the conjunctive use process uses a larger volume of ground water to
meet demands during drought conditions (thus decreasing ground-water storage) and
uses surface water, not ground water, to meet demands during wet conditions (thus
increasing ground-water storage).

Ground-water Levels

Under the Conjunctive Use Alternative, ground-water levels in the eastern San Joaquin
County ground-water basin are up to 40 feet higher than under the No-Action
Alternative. This 40-foot difference occurs within the cone of depression east of the city
of Stockton (Figure 4b-7). Ground-water levels north of the Calaveras River are also up
to 40 feet higher under this alternative than under the No-Action Alternative. Ground-
water levels in the southern part of the basin are similar to those under the No-Action
Alternative.

In the Sacramento County ground-water basin, ground-water levels are higher under
this alternative than under the No-Action Alternative in all areas. In the Galt area,
water levels are up to 40 feet higher. In the cone south of the American River water
levels are up to 90 feet higher under the Conjunctive Use Alternative than under the
No-Action Alternative.

The entire area north of the American River in both the Sacramento County ground-
water basin and the Sacramento Valley ground-water basin has higher ground-water
levels under this alternative than under the No-Action Alternative. The difference in
ground-water levels range from 10 feet near the Sacramento River to about 160 feet near
the foothills in Placer County.
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Section 4b - Ground Water

Ground-water Gains from Streams

For the ARWRI study area, annual average ground-water gain from streams is expected
to be 237,000 af/yr less than that for the No-Action Alternative (Table 4b-1). This
reduction in gains is attributable to higher ground-water elevations, which reduce the
hydraulic gradient between the surface streams and the ground water.

Impact. Change in Ground-water Storage and Ground-water Levels.

The ground-water storage under this alternative is the same, on average, as under
existing conditions and higher than under the No-Action Alternative. This impact is
less than significant.

Mitigation. None Required.

Although the high rate of dry year pumping needed for a conjunctive use program may
cause some wells in localized areas to be temporarily dewatered or pumping lifts
greater than under existing conditions, average water levels are the same as existing
conditions. Furthermore, all ground-water levels are higher than under the No-Action
Alternative. No mitigation is necessary although any conjunctive use plan should
distribute the pumping and recharge facilities to avoid potential localized problems.

Auburn Dam Alternative

Ground-water conditions under the Auburn Dam Alternative would be similar to those
under the Conjunctive Use Alternative. This alternative is formulated so that
conjunctive use of ground water and surface water is an essential component. Annual
average volumes of surface water delivery and ground-water pumping remain
essentially the same between the two alternatives, but the timing of surface water
availability is different under this alternative than under the Conjunctive Use
Alternative. Therefore, average annual ground-water conditions remain essentially the
same under both alternatives.

Because the goal is to stabilize ground-water levels, on average no change from existing
conditions was simulated. However, because of the nature of conjunctive use
operations, local water levels will be periodically higher in some areas and lower in
other areas. This can be controlled by local project configuration and should be
evaluated at the time of site-specific local project design and environmental review.

Ground-water Storage and Production

Ground-water storage amounts and trends are the same as those under the Conjunctive
Use Alternative but improved over those under the No-Action Alternative (Figure 4b-
3).
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Section 4b - Ground Water

Ground-water Levels

Under the Auburn Dam Alternative, ground-water levels in the eastern San Joaquin
County ground-water basin are up to 40 feet higher than those under the No-Action
Alternative. This 40-foot difference occurs in the cone of depression east of the city of
Stockton (Figure 4b-8). Ground-water levels north of the Calaveras River are also up to
40 feet higher. Ground-water levels in the southern part of the basin are essentially the
same as under the No-Action Alternative.

In the Sacramento County ground-water basin, ground-water levels are higher than
under the No-Action Alternative in all areas. In the Gait area, water levels are 50 feet
higher. In the cone south of the American River, ground-water levels are up to 110 feet
higher than under the No-Action Alternative. Both of these areas are 10-20 feet higher
under the Auburn Dam Alternative than under the Conjunctive Use Alternative.

Under the Auburn Dam Alternative, the entire area north of the American River both in
the Sacramento County ground-water basin and in the Sacramento Valley ground-
water basin has higher water levels than under the No-Action Alternative, ranging from
10 feet near the Sacramento River to about 160 feet near the foothills in Placer County.
These results are very similar to those for the Conjunctive Use Alternative.

Ground-water Gains from Streams

Average annual ground-water gain from streams is expected to be 199,000 af, which is
235,000 af/yr less than under the No-Action Alternative (Table 4b-1, Figure 4b-7). The
lower gain from streams is attributable to the higher ground-water levels under the
action alternatives and contributes to an overall increase in streamflow within the
ARWRI study area.

Ground-water Gradients and Poor-quality Water Migration

Ground-water gradients would be more gradual under the Auburn Dam Alternative
than under the No-Action Alternative, which would cause a slower rate of movement of
poor-quality water into the cones of depression. Thus, ground-water quality would be
expected to be better under this alternative than under the No-Action Alternative.

Impact. Change in Ground-water Storage and Ground-water Levels.

Because the goal of this alternative is to stabilize ground-water levels, sufficient surface
water is provided so that average ground-water storage levels are about the same as
existing conditions. However, localized water levels are periodically higher or lower
than existing water levels. Compared to the No-Action Alternative, simulated ground-
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water storage level are higher under the Auburn Dam Alternative. This impact is less
than significant.

Mitigation. None Required.

As under the Conjunctive Use Alternative, in localized areas, wells could be
temporarily dewatered and pumping lifts could be greater than under existing
conditions. Likewise during wet periods, pumping lifts will be temporarily decreased.
No mitigation is necessary; however, site-specific design of a conjunctive use
component should assess and avoid the possibility of localized problems that may occur
during continued dry year pumping.

Varied Pumping Levels

Both action alternatives assume that ground-water storage is stabilized at 1990 levels.
Local agencies could also operate the ground-water basins at lower or higher storage
levels by increasing or decreasing the amount of ground-water pumping. For example,
increasing the yield of the basin through increased pumping will result in lowered
ground-water levels. Some of the increased yield would be derived from additional
stream recharge (seepage from the stream) as a result of the lower ground-water levels
in the basin. Although additional pumping would increase the yield of the basin, there
are some possible adverse effects, including increased pumping costs or dewatered
wells because of lower ground-water levels, potential in-migration of lower quality (or
contaminated) water from the deep aquifer system or adjacent areas, and decreased
streamflow from increased seepage. The Sacramento Area Water Forum is studying
the effects of operating th~ Sacramento County ground-water basin at different
pumping levels. Site-specific studies will have to be conducted to determine how
individual wells will be affected by operating the ground-water basin at specific storage
levels. Site-specific surveys would also consider the impacts of increased surface water
delivery with the impacts of reducing the ground-water storage.
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Section 4c
Vegetation and Wildlife

INTRODUCTION

This section describes the vegetation and wildlife resources of the study area and the
possible effects of the ARWRI alternatives on those resources.

REGIONAL SEI-I’ING

A more detailed setting description is presented in Appendix A and the Coordination
Act Report in Appendix C. The ARWRI study area combines the diversity of plant and
animal life in valley, foothill, and montane terrestrial and aquatic habitats. Like much
of California’s biota, the high number of species considered rare or accorded status as
"listed" organisms under the state or federal Endangered Species Acts suggests the
degree to which these resources continue to be affected by the direct and indirect effects
of human activity. Many of them, such as the bald eagle and the peregrine falcon, are
transients over" and through the region and have flexible natural histories that can
adjust, and even benefit from, the construction of impoundments and conveyance
facilities. Others, such as fairy shrimp, Orcutt grass, and red-legged frog, depend on
microhabitats subject to complete elimination by various aspects of the program.

Scientific names of species and comprehensive lists of plants and animals of concern
likely to occur in the study area are contained in Appendix B.

Regional Biodiversity

In 1993, the CEQ made recommendations on incorporating biodiversity considerations
into environmental impact analysis under NEPA, especially when dealing with broad
basin and watershed-widewater resource management plans (Council on
Environmental Quality, 1993).

In terms of total numbers of species (species richness) in the study area, it is highly
diverse--over 50 percent of all terrestrial California vertebrates are present (Davis and
Stoms, 1991)--but the ARWRI area is not uniquely diverse within the state. For
example, examining the American River Canyon and the direct and indirect impact
areas of the Auburn Dam component, and comparing species richness with a similarly
sized area of western San Diego County, there are 53 percent as many vertebrate species
and 68 percent as many butterfly species in the American River area as are present in
San Diego (City of San Diego, 1995). Species richness is not, however, a sufficient
descriptor of biological diversity to provide impact assessment within the full 5,000-
square-mile study area. Four additional factors need to be considered: endemism,
habitat quality, landscape level diversity, and habitat conservation priority on an
ecoregional scale.
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As with species richness, endemism in the study area is probably not the highest among
equivalent areas of California or the western United States. In northeastern California,
for example, linear project surveys have documented 67 plant species occurring in the
Great Basin habitats of Lassen and Modoc Counties and nowhere else in the state
(BioSystem, 1994). On the basis of the remaining three criteria, however, the study area
ranks as a biodiversity resource of national significance.

¯ The quality of the numerous habitats in the ARWRI area is impressive, with habitat
suitability indices derived from the application of Habitat Evaluation Procedures
(HEP) in the American River Canyon consistently high.

¯ The ARWRI study area includes areas that by virtue of their scale alone are
irreplaceable resources. The North and Middle Forks of the American River are the
longest unimpounded major river reaches that remain between the elevations of 500
and 1500 feet, together comprising 31 percent of the remaining free-flowing river
miles in central California (information recently developed by the Service).
Other reservoirs included in the ARWRI action alternatives will involve conversion
of Central Valley grassland habitats. These are not, in and of themselves, notably
diverse, but in their stability and expanse they have provided for the development
of unique habitat niches. These are most notably vernal pools and their associated,
and now severely endangered, invertebrate fauna.

Five of the wildlife habitats in the American River Canyon are rated in the top 11 (of
47) most at risk in California; of the 90 species of neotropical migratory birds in the
canyon, several are considered in serious decline because of habitat loss
(information recently developed by the Service). Habitat conservation priority
incorporates the importance of considering the rate at which a habitat and its
dependent fauna and flora are being lost, as well as the habitat’s intrinsic value.

LOCAL SE’I-RNG

Auburn Dam and Reservoir

In the Auburn area, considered the region that will be exposed to both direct and
indirect effects of the proposed reservoir, elevations range from several hundred feet to
several thousand, with a real extent of over 100 square miles. Within this area and
elevation range, a broad spectrum of vegetation communities would be expected
because they straddle the transition zone between foothill grassland, hardwood
woodland, and forest communities, with montane mixed conifer forests at the upper
end. In addition, steep slopes generate a riparian zone with many strata.
Physiographic and microclimatic differences, most of which are free of human
disturbance, add a very "fine grain" to the habitat mosaic.
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Within this ecological context, the Auburn Dam inundation zone includes dry
grasslands and savannahs, moist meadows, emergent wetland, springs, seeps,
chaparral, and forests of varying canopy closure a diverse range of habitats supporting
at least 238 species of birds, 47 mammals, 10 amphibians, and 20 reptiles. In addition,
the area is characterized by a high species richness (number of species) for
invertebrates, including 86 species of butterflies, such as the California dogface,
designated the state insect, and the veined white butterfly, which has the only known
double-brooded populations in the state.

The Service, in an earlier coordination act report prepared for the river ( U.S. Fish and
Wildlife Service, 1991a, 1991b) performed a habitat suitability analysis using key
"guilds," or species associations, to evaluate habitat values. The process yielded high to
moderate habitat values for 19 of the 31 species evaluated, many of them neotropical
migratory birds in serious decline throughout California.

The mosaic of habitats that underlie the diversity constitute one aspect of the canyon’s
value. Soils and structural habitat attributes supply the unique niches that define
another aspect. Numerous special-status1 plant species and five plant species formally
proposed for listing under the federal Endangered Species Act occur on the canyon’s
ultramafic soil types. Structural habitat attributes are exemplified by limestone rock
caves which are of particular importance because they provide roost sites for special-
status bats, and by the pools, riffles, waterfalls, and backwaters of the riverine habitats
that supply the requirements of animals such as the American dipper.

All the aspects of habitat value--heterogeneous habitats, soils, and structural features--
exist in the canyon with a high degree of interconnectivity, free of the effects of
fragmentation that isolate these biological resources when they occur elsewhere.

Other Storage Facilities

Impacts on vegetation and wildlife resulting from implementation of the upstream
storage component are represented here by the impacts associated with several specific
possible components: Small Alder and Texas Hill Dams and Reservoirs, Farmington
Reservoir, South Gulch Reservoir, and Duck Creek Reservoir.

1 Special-status species are defined for the purpose of this document as species in the following categories: plants or animals that

are listed or proposed for listing as ’rare, threatened, or endangered under California or federal Endangered Species Act;; plants or
animals that are candidates (Category I or 2) for possible future listing as threatened or endangered; plants included on lists 1A, 1B,
and 2 of the California Native Plant Society’s Inventory of Rare and Endangered Vascular Plants of California (Smith and Berg 1988);
animals designated by the CDFG as "species of special concern"; and animals that have been designated as "Protected" or "Fully
Protected" by the federal government under law (e.g., Bald Eagle Protection Act).
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Small Alder and Texas Hill Reservoirs

Small Alder, near the upstream portion of the watershed, occupies intermixed conifer
forest, montane chaparral, and meadow. These more robust forest stands are associated
with Clark’s nutcracker, pileated woodpecker, black bear, and snowshoe hare, with
scarce breeding sites for the northern goshawk and the Sierra Nevada red fox (listed as
threatened in California). The riparian zone supports an additional structural layer,
alder scrub, that potentially contains two special-status species: the mountain yellow-
legged frog and Mount Lyell salamander.

Texas Hill Reservoir lies in a second-growth ponderosa pine/black oak forest type that
backs on the riparian habitat of the stream bottom. These habitats are occupied by gray
fox, coyote, deer, scrub jay, thrasher, and bobcat where they are drier and by porcupine
California vole, mink, and an extensive suite of forest birds (e.g., pine siskin,
gnatcatcher, several species of thrush, warbler, and grosbeak) where they are wetter
and dominated by conifers.

Farmington Reservoir

The existing flood control facility includes a variety of wetlands, irrigated and
nonirrigated pasture and cropland, and annual grassland. Because of the extensive
corridor of riparian vegetation (especially along Littlejohns Creek), there is a high
diversity of wildlife. Common mammals include shrews, broad-footed vole, valley
gopher, and ground squirrels. Grassland bird species present are those described for
other annual grassland areas (South Gulch and Duck Creek), augmented by riparian
and wetland-associated species, such as warblers, kingfisher, and towhees, and true
waterbirds (e.g., great blue heron, common egret, and waterfowl). The same riparian
zone possibly harbors several special-status species, among them the endangered valley
elderberry longhorn beetle and the state-listed and federally-listed threatened giant
garter snake. The Farmington Reservoir area has the largest extent of vernal pools of all
the eastside reservoir sites and the greatest potential to support the endangered vernal
pool tadpole shrimp and the threatened vernal pool fairy shrimp.

South Gulch Dam and Reservoir

The South Gulch Creek watershed encompasses 3,000 acres of gently sloping annual
grasslands and oak woodland,. Bird species observed by the Service in 1992 included
western kingbird, scrub jay, mourning dove and Swainson’s hawk, a state-listed
threatened species (U.S. Fish and Wildlife Service, 1993). Small mammals are those
commonly associated with grasslands: rabbits, shrews, ground squirrels, and mice.

Because of heavy livestock grazing, the dominant plant cover is tarweed, but there.are
several intermittent/seasonal springs, vernal pools, and other wetlands. There are also
gold mine tailings, dating from the 1920s and the 1950s, that have formed rainwater
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catchments across approximately 220 acres. The natural and human-induced wetlands
may contain populations of California tiger salamander, western spadefoot toad,
Ahart’s dwarf rush, or Delta coyote thistle, all special-status species.

Duck Creek Dam and Reservoir

The reservoir and the Mokelumne River diversion would occupy annual grasslands and
agricultural lands. The habitat is optimal for ground-nesting birds, such a meadowlarks
and horned larks, and for small mammals, such as jackrabbits. This type of open
grassland is preferred foraging area for several species of raptors, including red-tailed
and rough-legged hawks and turkey vultures. Breeding and wintering habitat for the
state-listed and federally-listed threatened giant garter snake is found in agricultural
irrigation canals in the area, as well as small wetlands associated with springs and
vernal pools. Additionally, approximately 20 miles of vernal swales are located in the

=

preliminary inundation footprint.

New and Expanded Diversions

Feather River (Diversion and Conveyance)

The Feather River is the largest tributary to the Sacramento River below Shasta Dam.
Portions of the reach from Oroville Dam to its confluence with the Sacramento River
(which includes the site of the proposed diversion) have been designated Resource
Category 1 under the Service Mitigation Policy (U.S. Fish and Wildlife Service, 1992a).
One factor accounting for the high resource rating is the relatively intact riparian forest
type that occurs in several areas. Two of these have been classified as Significant
Natural Areas (SUT-002 and SUT-007) by the DFG, for the unique collection of three
special status species: Swainson’s hawk, bank swallow, and western yellow-billed
cuckoo. The state-listed and federal-listed threatened giant garter snake may occupy
breeding and wintering habitat in agricultural canals along the conveyance route.

The conveyance route is likely to encounter habitat for the giant garter snake, listed as
threatened at both the state and federal level.

American River and Sacramento River Diversions

The lower American River provides a diverse assemblage of biotic communities:
aquatic riverine and open water habitats, freshwater marshes, riparian forest and scrub-
shrub habitats, oak woodlands, annual grasslands and agricultural lands. Within the
lower American River Parkway, the Service records more than 30 species of mammals,
220 species of birds, and a substantial number of reptiles and amphibians, a species
richness exceeded in the program area only in the upper reaches of the same watershed.
Swainson’s hawk, a California-listed threatened species, is present in these lower
reaches exclusively, with 70 percent of Central Valley nest territories within the riparian
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zone (Schlorff and Bloom, 1985). Eighty percent of the lands within the parkway are
wetlands, most of them dependent on the instream flows of the American River.

Along with supplying the cover, feeding, and nesting needs of mammals and birds, the
lower American River functions as a riparian corridor for plants and the movement of
animals between the valley floor and the foothills of the Sierra Nevada. As with
portions of the Feather River, areas of both rivers with "shaded riverine aquatic cover"
have been designated Resource Category 1.

Existing Policies

Federal and State

Special-status species have varying degrees of legal protection under both Federal
Endangered Species Act (FESA) and California Endangered Species Act (CESA), and
recognition under NEPA and CEQA. Reclamation and the Service would be the
primary agencies responsible for these species within the program area. The Service
and DFG also share responsibility for management and protection of biological
resources in the program area. Under separate state and federal legislation, each
agency conducts a detailed review of any project that could affect a species of concern.
If a species listed as endangered or threatened may be affected, the lead agency, as
defined by NEPA and/or CEQA, must initiate consultation, as applicable under Federal
or state law.

Section 7(a) of FESA requires: federal agencies to use authority to carry out programs
to conserve endangered and threatened species; and consultation with the Service when
a federal action authorized, funded, or carried out by a federal agency is likely to
jeopardize the continued existence of a listed species or result in the destruction or
adverse modification of critical habitat. The Service recommends that candidate species
also be considered because, if a species were to be listed during tl~e design or
construction phases of a project, new studies and restrictions might be imposed.

2
Section 9 of FESA prohibits the "taking" of listed species, including their habitat. If
incidental take might occur from a project, that is, if individuals of a listed species
would be inadvertently harmed, harassed, or collected, or would suffer significant
habitat modification, consultation with the Service is required.

2 "Take" is defined by Federal Regulation Code 17.3 (1975) as "harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or

collect or attempt to engage in any such conduct. The term harm is defined as an act or omission which actually injures or kills
wildlife, including acts which annoy it to such an extent as to significantly disrupt essential behavioral patterns, which include,
but are not limited to, breeding, feeding, sheltering, or significant environmental modification or degradation of critical habitat
that results in these effects."
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Other federal regulation relevant to the program includes the Fish and Wildlife
Coordination Act, which also mandates a form of consultation between the lead agency
and the Service and DFG. This consultation is specific to water projects and usually
occurs prior to the formal consultation driven by FESA. The U.S. Fish and Wildlife
Service Draft Coordination Act Report is contained in Appendix C. The CVPIA (Title
34, Public Law [02-575]) and the recommendations in the U.S. Fish and Wildlife Service
Doubling Plan (U.S. Fish and Wildlife Service, 1995) are also relevant to the proposal
action. A complex array of federal regulatory guidelines directs how the jurisdictional
boundaries of wetlands in the program area and their associated biological resources,
would be identified, defined, and regulated. COE is the major agency involved in
wetland regulation under Section 404 of the Clean Water Act and Section 10 of the
Rivers and Harbors Act.

The legal framework and authority for the state’s program to conserve plants and
animals is woven from a number of pieces of legislation: CESA, the California Native
Plant Protection Act, CEQA, the Natural Communities Conservation Planning Act, and
various sections of the Fish and Game Code.

CESA defines California endangered species as those whose continued existence in
California is jeopardized. California rare or threatened species, although not presently
threatened with extinction, may become endangered if their environments change or
deteriorate. The California Native Plant Protection Act also affords limited protection
to special-status plant species.

A formal consultation process must be initiated with the DFG for projects that may or
will have an adverse effect on State listed species. As with the Service policy, candidate
species are not subject to the same consultation requirements as listed endangered, rare,
or threatened species. CESA does encourage informal consultation for candidate
species that may become officially listed prior to completion of the CEQA process.

Local

County and local plans have goals that are general in nature, essentially an expression
of community values that are often not specific enough to determine compliance. For
example, the E1 Dorado County Long Range Land Use Plan (under revision) is silent on
a possible dam at Auburn; the San Joaquin County General Plan (1992:IV.F-23) states
that the county "could develop and enforce special development regulations within
identified [biologically sensitive] resource areas [italics added]." However, several
counties in the greater program area (Placer, Yolo, Sacramento, and San Joaquin) have
embarked on Habitat Conservation Plans under Section 10 of FESA (and parallel state
processes) to reconcile development with species conservation. These plans are
complex balances of development and preservation. They make extensive assumptions
about available habitat outside of general plan areas, assumptions that could be affected
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by program implementation if areas currently considered suitable habitat are within
program element "footprints."

IMPACTS AND MITIGATION MEASURES

Methodology and Assumptions for Impact Analysis

Impacts on vegetation and wildlife were organized into two categories and at four
levels of project/resource interaction. In the first category, impacts were considered for
resources documented as occurring on USGS topographic quadrangles containing any
portion of the generalized project "footprint." Given both the programmatic level of
this analysis and the imprecision of occurrence data, the presumption of presence was
made when either the California Natural Diversity Data Base (1995) or San Joaquin
County’s MSHCP Data Base (Toyon 1995) contained credible information on the
presence of a special-status species within the quad. In such cases, impacts were labeled
significant. Use of the term "significant" follows Reclamation’s NEPA compliance
handbook and interpretation of CEQA guidelines, more fully described in the "Criteria
for Determining Significance" section, below.

In the second category, plants or animals with strong habitat affinities and with the
potential to occur in the program region (see the "Existing Setting" section, above) were
judged significant or adverse (i.e., less than significant) with the higher impact
designation used based on the number and extent of the resources, their value in
providing biological diversity, and their sensitivity to disturbance.

The mechanisms of interaction between the resources and the program activities were
assessed at four levels: direct (e.g., inundation of a mammal burrow or upland impacts
at borrow sites); indirect, through locally affected hydrologic patterns (e.g., when the
reduction of spring flows below a dam or a diversion changes habitat structure);
indirect, through regionally affected hydrologic patterns (e.g., on fresh water/saltwater
balances in the Delta); and induced, through activities and increased human use of the
area (e.g., attributable to recreation).

The assumptions used throughout this document are consistent with those developed
for the EDCWA Program EIR (Jones & Stokes Associates, 1992), a report that included
some of the components and at the same generalized level of analysis as this EIR/EIS,
and with those in the American River Watershed Project EIR (U.S. Army Corps of
Engineers, 1995), which included an Auburn Dam Alternative. These sources and the
Service (1995) were used in the impact analysis. These assumptions are as follows.

¯ With the exception of Auburn Dam, where the inundation/vegetation interaction is
more complex due to size and slope considerations, reservoirs result in the
permanent loss of all preproject terrestrial habitat values within the maximum pool
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area. There will be no wetland habitats produced adjacent to the reservoir or within
the drawdown zone, except as a mitigation measure.

¯ Aboveground pipelines result in direct and permanent loss of existing vegetation
along the right-of-way; underground pipelines cause a temporary loss, but probably
would be maintained to prevent larger trees from growing directly over the
pipeline. Both earthen and concrete-lined canals fragment habitat by creating
barriers to movement of most mammals.

¯ Facilities construction results in direct and permanent loss of existing vegetation
within the footprints of buildings and paved areas and some induced additional loss
through noise and artificial lighting.

¯ Altered streamflow effects are difficult to predict. The general pattern of reduced
spring flow is assumed to be an initial expansion of riparian vegetation into the
channel, followed by senescence and alteration of the riparian area as the natural
periodicity of flooding is lengthened, with excessive shading, loss of germination
events, and reduced sediment import (see for example Taylor and Davilla, 1985 and
1986). Reduced flows may also affect stream bank structure (e.g., cutbanks) and the
maintenance of wetlands that are hydrologically connected to streams and
recharged through flooding.

¯ The unmet need under the No-Action Alternative would, after buildout of existing
facilities, come from ground-water overdraft, rationing, and water transfers.

Criteria for Determining Significance

CEQA (Section 15206) specifies that a project shall be deemed to be of statewide,
regional, or areawide significance if it would substantially affect sensitive wildlife
habitats, including but not limited to riparian lands, wetlands, bays, estuaries, marshes,
and habitats for rare and endangered species as defined by Fish and Game Code Section
903. The State CEQA Guidelines were generally followed, where they are consistent
with NEPA. Examples of impacts that normally are considered significant are those
that would:

¯ "substantially affect a rare or endangered species of animal or plant or the habitat of
the species"

¯ "interfere substantially with the movement of any resident or migratory fish or
wildlife species"

¯ "substantially diminish habitat for fish, wildlife or plants"

The guidelines (Section 15380) further define "rare or endangered species" as those
species officially listed as threatened, endangered, or rare under federal or California
law. In addition, the guidelines provide that plant or animal species may be treated as
"rare or endangered" even if not on one of the official lists if:
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¯ its survival and reproduction in the wild are in immediate jeopardy
¯ the species is existing in such small numbers throughout all or a significant portion

of its range that it may become endangered if its environment worsens
° it is likely to become endangered in the foreseeable future and may be categorized

as "threatened" under federal law

Based on guidelines established by the Service and DFG, a project would be considered
to have a significant adverse impact on biological resources if it would result in
substantial disruption to, or destruction of, any special-status species, its habitat, or
breeding grounds. A project would also be considered to have a significant impact if it
would result in a substantial loss of important plant or animal species; would cause a
change in species composition, abundance, or diversity beyond that of normal
variability; would result in the direct or indirect measurable degradation of sensitive
habitats (e.g., wetlands, riparian corridors, vernal pools, oak woodlands); or would
impinge upon a state-designated Significant Natural Area.

Component Impacts

Impacts of Construction

Impact. Disturbance and Loss of Wildlife and Vegetation from Construction Activities.

Vegetation and wildlife in the program area would be affected by component
construction long-term activities associated with pipeline, road, and reservoir
maintenance. Activities that typically occur under the categories of construction and
maintenance include vegetation removal, ground disturbance (e.g., grading, filling, and
trenching), soil and construction material stockpiling, and heavy equipment and truck
use. These activities can cause soil compaction and can increase sedimentation,
siltation, dust, and noise that damage or kill plants and kill or disturb wildlife.
Additional loss of vegetation communities and wildlife habitat attributable to short-
term construction and long-term maintenance is a significant impact.

Mitigation Measure 4c-1. Prepare and Implement a Construction Mitigation Plan.

The project lead agency shall prepare a construction mitigation plan that includes
measures to reduce construction impacts on vegetation and wildlife in the project area
to a less-than-significant level.

At a minimum, the plan shall include the following measures, tailored to site-specific
conditions:

¯ Use silt fences, straw bales, sand bags or other erosion control devices, especially in
steep canyons and adjacent to riparian and wetland areas.
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¯ Use setbacks and exclusionary flagging in highly sensitive habitat areas and the
establishment of construction equipment corridors.

¯ Avoid, where possible, construction and maintenance activities during the rainy
season (November to April).

¯ Avoid stockpiling of materials in sensitive areas.
¯ Water construction corridors and bare ground sites to reduce dust.
¯ Retain, stockpile, and respread topsoil that is removed from pipeline corridors and

other areas where revegetation will occur.
¯ Revegetate and restore with native plant species.
¯ Conduct frequent on-site monitoring.

The site-specific construction plan shall be prepared in consultation with a qualified
biologist and reviewed and approved by the Service and DFG prior to implementation.

Impacts of Operation

Impact. Landscape-level and Ecoregion Biodiversity Would Be Reduced.

Both species richness and species diversity in the study area might remain high over the
short term if the mitigation programs discussed below are successful but would decline
toward the end of the planning period (2030). In addition to the direct loss of
populations (e.g., vernal pool fairy shrimp), the integrity of corridors between
remaining centers would be difficult to maintain, both because of the reduced vigor of
riparian areas and the fragmenting effects of surface water conveyances.

The significance of this loss is difficult to estimate, but given the quality, landscape
diversity, and degree of endangerment of the area’s plant and animal resources,
significance should be assumed. If all program elements are constructed, and
considering the induced secondary effects of human use in the vicinity of program
components, it would be unavoidable and unmitigable.

Mitigation. None Available.

Impact. Reduction in Populations of Threatened or Endangered Species.

Table 4c-1 displays a very preliminary accounting of impacts on species listed and
proposed for listing at the state or federal level. The table was developed according to
the methodology described above and should be considered incomplete and tentative,
pending project-specific surveys. A general description of how these impacts occur is
given below for the different component types.
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¯ Reservoirs

Although the information on the effects of periodic inundation is incomplete (National
Research Council, 1995) and some types of woody vegetation may survive for many
years under periodic inundation, most upland vegetation eventually succumbs,
removing habitat for dependent listed species. Even wet features such as vernal pools
would be ultimately covered with silt. Those terrestrial features that persist and are
exposed during dry periods are severely compromised as habitat. For example, small
mammal burrows that are reoccupied have only a transitory value, and while
individual trees might survive flooding, bat species roosting singly under bark, and
colonies within crevices and snags, would be vulnerable to drowning during
hibernation and the roosts would essentially become unusable. The drawdown zone
that will characterize all the storage components eventually becomes a single, uniform
habitat niche that benefits only a narrow range of animals, such as shorebirds.

Besides the reservoir area, roads developed for construction, and eventually used to
access the reservoir during operation, remove and fragment habitat for less mobile
animals, isolating populations and restricting gene flow. Recreation and housing
development that may occur at the site favors only those plants and animals with a high
tolerance to disturbance, species that frequently are non-native taxa that replace
indigenous forms (for example, when bullfrogs occupy former red-legged frog habitat).

¯ Canals and Other Conveyances

Open channels divide habitat and impair movement of small terrestrial wildlife, such as
reptiles and amphibians and ground-dwelling insects. Open canals also disrupt the
movement of larger mammals and, even when fenced, cause problems with wildlife
entrapment and drowning. Closed conveyances may temporarily destroy upland
habitat, such as grasslands, along pipeline and canal routes and permanently affect
streams and creeks.

¯ Enlarged American and New Sacramento River Diversion

These components involve enlargement of an existing diversion (American River) and
construction of a new diversion (Sacramento River). Impacts are viewed qualitatively
rather than quantitatively with the specific operations uncertain at this program level.
The largest magnitudes of hydrologic change in the component area are anticipated to
occur during wet weather flows. Diversions would come from flows that exceed
instream flow requirements or from upstream storage. A reduction in high flows could
conceivably reduce the scouring effect and soil deposition along the rivers and affect the
riparian community in much the same way that reservoirs would.
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Table 4c-1
Long-term Operational Impacts

On Listed Species

Component~

Layne’s ragwort (FPT) 2 3
Valley elderberry longhorn beetle (FT) 2 2 2 2 2 1 1 2
California red-legged frog (FPE) 2 2 2 2 2 1
Greene’s tuctoria (FPE) 3 3
Colusa grass (FPT/CE 3 3
Vernal pool tadpole shrimp (FE) 3 3 3 2 3
Giant gartner snake (FT/CT) 2 2 2
Bank swallow (CT) 1 1 2
Bald eagle (FE/CE) 1
Swainson’s hawk (CT) 1 2
Western yellow-billed cuckoo (CE) 1 2
!Orcutt grass (FE) 3
Aleutian Canada goose (FT) 2
Greater sandhill crane (ST) 2

! - Listing Categories:
FT = federally threatened.
FPT = federally proposed threatened.
FE = federally endangered.
FPE = federally proposed endangered.
CT = California threatened.
CE = California endangered.

2 - Impact categories:
1 = adverse impact.
2= significant impact, mitigable to less than significant.
3= significant unavoidable impact.
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Mitigation 4c-2. Conduct Plant and Ani~nal Surveys in the Project Area Before
Construction. Prepare and Implement an Operations Mitigation Plan.

The lead agency for each storage component shall hire a qualified biologist to survey
the component site for listed plant and animal species following established survey
protocols. If any of these species are found in the component area of effect, the agency
shall prepare a mitigation plan to include the measures listed below and tailored to the
component-specific species and habitats:

¯ A survey to identify the size and distribution of the listed species populations, and
use of the results to plan for avoidance or relocation, where possible

¯ A program for compensation, which could include acquiring land supporting
another population of the listed species, or the acquisition of lands bearing
appropriate habitat to be used for the relocation or restoration of the affected
population

¯ A description of a habitat improvement and monitoring program to ensure that
habitat compensation goals are met (e.g., survival of fairy shrimp eggs, in topsoil
transplanted from the ponds to be inundated)

¯ Specification of funding sources for implementation and monitoring

DFG and the Service shall review and approve the mitigation plan prior to site-specific
permit approval. If actual "take" of listed species or designated critical habitat is
involved (as determined by the component-specific biological assessment), the lead
agency will need to initiate formal consultation with the resource agencies and request
approval of the mitigation plan with the Service and DFG as part of a Biological
Opinion.

Postmitigation significance varies between components and species (Table 4c-1). Where
any reasonable biological argument for a significant, nonmitigable impact could be
made, the table assumes a worst-case scenario. This impact remains potentially
significant at this program level.

Impact. Loss of Sensitive Habitats and Vegetation Communities (Streamside Wetland
and Riparian Communities) and Associated Special-Status Plant and Animal Species.

¯ Auburn Dam

The State of California has designated 3,400 acres at the extreme eastern end of the
southern arm of the reservoir (Lady’s Canyon) as a Significant Natural Area under the
Lands and Natural Areas Program. The area is habitat for the extremely rare spiny
rhyacophilan caddisfly, an FC2 organism. Streamside riparian habitats (along tributary
drainages to the American River canyon) may contain populations of, or habitat for,
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California red-legged frog. If present, inundation of the reservoir would permanently
remove populations and habitat for this species and therefore contribute to its decline.

The Auburn Dam would result in the permanent loss of between 1,395 and 7,655 acres,
comprising grassland, oak woodland, ponderosa pine and Sierra mixed conifer forest.
The 1,395-acre estimate was made by COE (1995) and is based on water levels derived
from a 100-year flood event, on limited studies on the effects of inundation on some of
the plant species present in the reservoir inundation area, and on predicted repeated
landslides and slumping. It is important to note that COE figures are calculated for a
"dry" dam concept, with inundation infrequent along much of the affected run of the
river. The ARWRI program alternative would have a permanent inundation in the area
containing the 400,000-af capacity, and decreasing inundation extent and frequency as
the upper limit capacity options are approached. The Service, conjecturing with the
same (dry dam) information, estimated the total inundation/sloughing impact to be
over 2,000 acres for the smallest Auburn Dam option. The 7,655-acre figure
(information recently developed by the Service) represents the entire area within the
maximum inundation zone and is more consistent with the assumption stated
previously (i.e., that habitats within maximum pool elevation are considered
biologically compromised).

At the Auburn Dam, loss of sensitive habitats and the above-noted vegetation
communities and associated special-status species would be a significant irhpact.

¯ Small Alder Reservoir

Inundation at the Small Alder Reservoir would eliminate several known populations of
the woolly violet (California Nature Plant Society lb). Jurisdictional wetlands, several
acres of riparian woodland (three acres), and montane meadow (12 acres) would also be
at risk, through inundation of stream channel and meadows located within the
reservoir footprint (Jones & Stokes Associates, 1992). Special-status species associated
with these habitats include mountain yellow-legged frog (FC2/CSC) and Mount Lyell
salamander (FC2/CSC). This impact is significant.

It is estimated that approximately 560 acres of forest would be eliminated under this
component, which would precipitate loss of California spotted owl (FC2/CSC) and
northern goshawk (FC2/CSC) breeding sites (Jones & Stokes Associates, 1992) and the
potential loss of Sierra Nevada red fox (FC2/CT), Pacific fisher (CF2/CSC), marten
(CSC), and Sierra Nevada snowshoe hare (FC2/CSC) associated with reduced forest
habitat under this component. This impact is significant.
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¯ Texas Hill

Construction of the dam would remove i to 1.5 acres of jurisdictional wetlands (Jones &
Stokes Associates, 1992) and approximately 2 acres of montane meadow vegetation in
the impact area. Permanent and semipermanent water sources (e.g., ponds or
intermittent streams) in the inundation area may contain several special-status animal
species, although no formal surveys have been conducted.

Yellow-breasted chat (CSC) and yellow warbler (CSC) were observed breeding on the
site (Jones & Stokes Associates, 1992). The reservoir would eliminate substantial
portions of their breeding habitat (2 miles) and contribute to their decline (Jones &
Stokes Associates, 1992). Riparian vegetation below the Texas Hill Reservoir could also
be reduced, thus indirectly eliminating habitat for the yellow-breasted chat and the
yellow warbler. This is a significant impact.

¯ Farmington

Approximately 10,000 acres of grasslands containing vernal pool communities are
located in the preliminary inundation area of the Farmington Reservoir, which would
be three times larger than the existing Farmington Flood Control Basin. In addition to
the listed species, vernal pools in the Farmington area may contain populations of
California tiger salamander (FC1/CSC), molestan blister beetle (FC1), and Ahart’s
dwarf rush (FC1). The loss of discrete populations of these species is a significant
unavoidable impact.

Construction of this component could also affect several special-status species, such as
tricolored blackbird (FC2/CSC) northwestern pond turtle (FC2/CSC), southwestern
pond turtle (FC2/CSC), and California tiger salamander (FC1/CSC).This is a
significant impact.

¯ South Gulch

Approximately 500 acres of Significant Natural Area CAL-002, 2,310 acres of grasslands
containing vernal pool communities, and approximately 220 acres of dredge tailings
with ponded areas are located in the preliminary footprint for the South Gulch
Reservoir. In addition to the listed species, vernal pools in the South Gulch area may
contain one or more populations of California tiger salamander (FC1/CSC), western
spadefoot toad (CSC), Ahartrs dwarf rush (FC1) or Delta coyote thistle (FC2).
Approximately 70 acres of freshwater marshes, vernal marshes, Great Valley cotton
riparian forest and Great Valley willow scrub communities occur along South Gulch
Creek and its tributaries in the preliminary inundation area and may contain other
special-status plant and animal species. This impact is significant.
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¯ Duck Creek

Approximately 5,800 acres of grasslands containing vernal pool communities and
approximately 20 miles of swales (which also may be habitat for vernal pool species) are
located in the preliminary footprint for the Duck Creek Reservoir. In addition to the
listed species, vernal pools in the Duck Creek area may contain populations of
California tiger salamander (FC1/CSC) and Ahart’s dwarf rush (FC1).

This component could reduce the extent of wetlands that support special-status species,
such as tricolored blackbird (FC2/CSC), northwestern pond turtle (FC2/CSC),
southwestern pond turtle (FC2/CSC), and California tiger salamander (FC1/CSC). This
impact is significant.

¯ American and Sacramento River Diversions

Two locations near the diversion point area are identified by DFG as Significant Natural
Areas (California Natural Diversity Data Base, 1995). One area is Goethe Park, which
supports a great blue heron and great egret rookery (California Special Animals); nest
sites for black-shouldered kite (California Fully Protected) and Cooper’s hawk (CSC).
The diversion points do not currently threaten these resources, and the impact would
not be significant.

¯ Beaver Slough

The Beaver Slough diversion and pipeline begins at the Delta and crosses urban and
agricultural land and open space. Program implementation could impact riparian
habitats along the route, with a potentially significant impact on tricolored blackbird
(FC2), northwestern pond turtle (FC2/CSC), silvery legless lizard (FC2), Mason’s
lilaeopsis (FC2/SR), and Delta tule pea (FC2). An underground pipeline would cause
the greatest damage to populations of burrowing owl (CSC) within the pipeline
alignment through disturbance of nesting areas and potential loss of individual
breeding pairs. This impact is significant.

¯ Feather River (Diversion and Conveyance)

The Feather River diversion may impinge upon two Significant Natural Areas (SUT-002
and SUT-007). This is a significant impact.

¯ San Joaquin County Conveyance Facility

The SJCCF crosses two rivers, (Mokelumne and Calaveras) and six creeks (Dry Creek,
Bear Creek, Mormon Slough, Duck Creek, Littlejohns Creek, and Lone Tree Creek).
Program implementation could affect habitat for tricolored blackbird (FC2); Sandford’s
arrowhead (FC2), Delta tule pea (FC2/SR), and California hibiscus (FC3b), found in
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wetlands/marsh, and Delta button celery (FC2/FT), silvery legless lizard (FC2) and
Mason’s lilaeopsis (FC2), found in riparian scrub. This is a significant impact.

Mitfgation Measure 4c-3. Survey and Delineate Sensitive Plant Communities and
ttabitats. Prepare a Mitfgation Plan.

The lead agency responsible for the storage component shall hire a qualified biologist to
delineate sensitive plant communities and habitats, vernal pools, and jurisdictional
wetlands in the component impact areas. If component design to avoid these sensitive
areas is not feasible, the lead agency shall prepare and implement a mitigation plan.

The mitigation plan shall conform with the general policy of the Service as published in
the Federal Register (46:15, January 23, 1981) for in-kind, off-site compensation and
augmented by the Service Region I policy goal of no net loss of wetlands.

The mitigation plan shall include the following:

¯ A quantification of the acreage (and value to individual species) of habitat to be lost
¯ A description of in-kind habitat compensation either through acquisition of lands for

conservation or restoration at the appropriate replacement ratio
¯ A description of a habitat improvement and monitoring program (with success

criteria and schedules) to ensure that habitat compensation goals are met (e.g.,
survival of planted oak trees or Orcutt grasses)

¯ A description of funding sources for mitigation, monitoring, and contingencies

DFG and the Service shall review and approve the mitigation plan prior to site-specific
permit approval. The program or project lead agency may choose to combine
mitigation planning described for Mitigation Measures 4c-2 and 4c-3.

For Auburn Dam, if the project results in losses where compensation ratios require
larger acreages than are available within the region, the project would have a
significant, unavoidable impact. If compensation acreages are available, this mitigation
measure would reduce the impact to a less-than-significant level through a
combination of both reservoir component design (i.e., minimizing the area subjected to
yearly inundation) and mitigation planning.

At new upstream storage sites such as Small Alder, Texas Hill, Farmington, South
Gulch, and Duck Creek, postmitigation impacts remain significant, owing largely to the
uncertainties of rare plant relocation and vernal pool restoration efforts.

For the American and Sacramento Rivers, postmitigation significance cannot be
assessed at this time.
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At Beaver Slough, a buried pipeline is proposed. Impacts of a buried pipeline are
temporary and can be mitigated to a less-than-significant level.

At the SJCCF, effects on special-status species and habitats would be mitigable to a less-
then-significant level through design, principally by avoiding sensitive resources.

Impact. Decrease fn Local Biodiversity Because of Reservoir Drawdown Zones.

From the standpoint of overall biodiversity, there is a general homogenization of the
landscape as a result of inundation, replacing all sources of induced diversity--
irregularly periodic flood, random fire, insect and vertebrate density fluctuations--with
a single force (Knudson, 1990).

There are many mechanisms for this impact, including water tolerance and erosion, but
the most pronounced effect is usually a replacement of woody vegetation by
herbaceous plants over a period of decades. This phenomenon is supported by
informal observations from other reservoirs in California and elsewhere in the arid
West. Along the Snake River in Idaho, for example, a multilayered and multispecies
riparian area above American Falls Reservoir has been radically simplified by yearly
inundation over a period of several decades, and there are now only two or three
species in the drawdown zone, all annuals and predominated by a single non-native
Mediterranean grass Heleochloa alopecuroides (Holte and Mourtsen, 1974). Similar effects
would be expected at the ARWRI component reservoirs. A reduction in biodiversity is
a significant impact.

Mitigation Measure 4c-4. Construct "Subimpound~nents" Around the Peri~neter of the
Drawdown Zone, Below the High-Water Line.

Pockets of year-round inundation behind small, littoral dams offer potential mitigation
in three areas: fisheries, waterfowl and riparian-dependent wildlife, and general
landscape diversity. Wildlife subimpoundments must be designed with reference to the
habitat requirements of a particular species, or group of species, but generally,
subimpoundments in the drawdown zone would be placed in a series, in succession
down drainage channels, with the lowest subimpoundment constructed at an elevation
where it would be exposed 10 percent of years, and with placement and construction so
that the downstream toe of the higher dam is inundated by the backwater of the lower
dam (Kern River Conservation District, 1984). Successful installation of these features
would reduce impacts to a less-than-significant level.
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Impact. Reduction in Background Stream Flow Downstrea~n from Offstrea~n
Reservoirs.

Because off-stream storage reservoirs (Duck Creek, South Gulch, and Farmington) are
not designed to use water from the watersheds where they are located, downstream
effects of restricting natural flows could include eventual loss of riparian vegetation,
reduced stream bank incision (which creates nest substrate for the California-listed
threatened bank swallow, for example), and reduced recharge for stream-associated
wetlands such as sloughs. This is a significant impact.

Mitigation Measure 4c-5. Release Flow from the Da~n on a Pattern That Mimics Base
Flow.

Project lead agency shall determine ambient flows in the watersheds associated with
these program components, to include the 50- and 100-year flood events. Off-stream
storage reservoirs shall include provisions for release of water to mimic the natural flow
regime. The impact can be reduced to a less-than-significant level.

Impact. Reduction in Riparian Vegetation Because of Operation of In-stream
Reservoirs.

Instream reservoirs (Small Alder, Texas Hill, and Auburn) may produce changes in
downstream hydrology, which in turn could reduce or alter the composition of riparian
vegetation downstream. Riparian vegetation below the dams could be negatively
affected through reduced flows and flooding frequency and by changes in the natural
flooding regime (Jones & Stokes Associates, 1992). The effects would accrue over time,
through the senescence and deterioration of riparian vegetation without periodic
flooding (see the assumption, stated above, regarding this process). Larger trees, such
as cottonwood and alder, would eventually disappear from the stand; willows would
continue but become crowded with dead branches and lose productivity. This would
be a significant impact.

Mitigation Measure 4c-6. Prepare and Implement a Downstream Mitigation Plan.

The lead agency shall prepare a mitigation and implement plan for maintaining
downstream riparian vegetation through streamflow management to reduce the impact
to less than significant.

Impact. Increase in Aquatic-Dependent Wildlife with Reservoir Construction.

While terrestrial wildlife would be eliminated from the impoundment areas, there
would be an increase in aquatic-dependent wildlife, most noticeably migratory
waterfowl and, if fisheries become established, bald eagles (Biosystems, 1994). This
would be a beneficial impact for those species.
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Fluctuating water levels would limit the availability of a consistent source of forage,
and the reservoirs would be used mainly for waterfowl resting. This would still be a
beneficial impact, provided that secondary negative effects on waterfowl habitat in the
Delta (from reduced inflow) do not outweigh the site-specific benefits. Delta habitats
are much more important, providing breeding and brood areas as well as nesting sites
for migratory birds.

Impacts on Plans and Policies

Section 9 of the FESA of 1973, as amended, prohibits the "take" of species listed and
proposed for listing. Pursuant to provisions of FESA, a limited amount of legal take
may be allowed via a Section 7 or Section 10 consultation. In the ARWRI program,
formal Section 7 consultation would be requested by the federal lead agency
(Reclamation). Under CESA a similar (and frequently simultaneous) process may take
place. Generally, the Service and the DFG will grant a limited amount of take
contingent upon approval by the agencies of a biological assessment and formulation of
state and federal biological opinions.

Mitigation for project-related impacts within the biological assessment and biological
opinion include habitat protection and restoration that would substantially reduce (or
eliminate) indirect impacts and compensate for direct impacts on breeding, foraging,
and other activities and for habitat. The mitigation strategy outlined in the mitigation
measures above may or may not be sufficient to avoid "jeopardy opinion" from the
resource agencies. Further inventory of the resources present and much more detailed
and site-specific mitigation must be devised before the question of jeopardy or
nonjeopardy can be resolved.

Impacts of the Alternatives

In general, the impacts of the alternatives should be considered as the sum of the
component impacts described above. The interaction of the aggregation of the
components is highly speculative. The broad impact "themes" briefly described below
are presented only to give a rough comparison between alternatives.

Impacts of the No-Action Alternative

Ground-water overdraft that would occur under the No-Action Alternative could have
a significant effect on wetlands in Sutter, Placer, Sacramento, and San Joaquin Counties.
The locations of wetlands that could have significant impacts from reduced ground
water cannot be assessed at this time.
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Although vernal pool wetlands are recharged yearly through rainfall, lowered water
tables could result in a significant reduction in other wetland acreage in these counties.
The associated special status wildlife species--tricolored blackbirds, for example--would
suffer proportional losses in habitat.

Impacts and Mitigation Common to All Alternatives

Impact. Changes in Delta Habitat.

Withdrawal of fresh water from the existing amount reaching the Delta each year may
affect fresh water/saline water balances and freshwater-dependent habitat types. As
stated in Section 4e, "Water Quality," the change in Delta salinity is less than significant
based on flow modeling. Changes in individual habitats within the Delta because of
even small variations in salinity cannot be assessed at this time.

Assuming that the amount of water moving through the Delta is about 21,000,000 af/yr
(California Department of Water Resources, 1993), and that the total amount of water
slated to meet study area needs is about 500,000 af, about 2.4 percent would be removed
under any action alternative, and a lesser, but still measurable, amount would be
removed under the No-Action Alternative, which predicts some degree of ground-
water overdraft.

Approached from this perspective, any of the alternatives could result in effects on
another suite of sp6cies. The Delta provides critical breeding and/or wintering habitat
for species endemic to this region, and at a collective level of endangerment equal to or
greater than those within the program boundaries. Many are threatened with
extinction in either the immediate or near-term future, among them the California
clapper rail and the salt marsh wandering shrew. The western snowy plover, the
California black rail, some raptor species, and waterfowl are also of concern.
Populations of all of these species have suffered because of a reduction in the amount of
habitat through human activity and because of serious degradation of remaining
habitat, a degradation attributable in part to the quality of water and its fresh water-
saline water balance. This is a significant impact.

Mitigation Measure 4c-Z Avoid Reducing Delta Flow.

Site specific flow studies should be conducted to assess the possible flow changes and
the effects on Delta species. Section 4a describes the program-level Delta flow
conditions under the alternatives. Prior to site specific studies, this impact remains
potentially significant.
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Impacts of the Conjunctive Use Alternative

Impact. Changes in Wildlife and Vegetation Resources.

The difference between the Conjunctive Use Alternative and the No-Action Alternative
is the level of surface water diversion. Implementing this alternative would result in
the impacts described under the components. Construction activity would be spread
over a large area, limiting site-specific impacts. The collective impacts would, however,
still remain significant and carmot be fully mitigated through the surveys and
mitigation plans presented above.

Impacts of the Auburn Dam Alternative

Impact. Changes in Wildlife Populations and Habitat.

Auburn Dam, in combination with the other components in this alternative, would have
a significant impact on wildlife and vegetation resources. The effect would be relatively
greater than that of the Conjunctive Use Alternative, and may be unmitigable even with
extensive mitigation and compensation planning.

Dam construction would entail considerable disruption and fragmentation of habitats,
and it is likely that access road and construction sites would never fully regain their
former productivity.
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Section 4d
Fisheries

INTRODUCTION

This section describes the fishery resource of the study area and the potential impacts of
the ARWRI alternatives on that resource. Additional information is provided in the
Fish and Wildlife Draft Coordination Act report in Appendix C.

REGIONAL SETTING

The ARWRI alternatives potentially affect most of the major river systems draining into
the Sacramento/San Joaquin River Delta: the American, Sacramento, Mokelumne,
Calaveras, San Joaquin, and Stanislaus Rivers. These rivers and their tributaries
account for approximately 42 percent of the state’s annual freshwater runoff. The
system they support provides habitat for more than four dozen fish species. As much
as 25 percent of all warmwater and anadromous sport fisheries and 80 percent of the
state’s commercial fishery depend on species that live in or migrate through these
streams and the Delta (U.S. Fish and Wildlife Service, 1995b). Anadromous fish are
those migratory species that divide their life cycle between fresh water and the ocean.
The sport and commercial fish are predominantly the chinook salmon, steelhead,
American shad, and striped bass.

The program region also covers a diversity of aquatic habitats, ranging from the Delta,
through lowland rivers to relatively small, intermittent creeks and mountain streams.
Within this diversity of environments exists a wide range of native and introduced fish.
Although many of the introduced species have flexible habitat requirements that allow
them to thrive in altered habitats, many of the native species have stricter habitat
requirements and thus are potentially more vulnerable to program-related changes to
the aquatic environment. In addition, increased salinity; reduced water quality; and
entrainment in state, federal, municipal, and private water diversions have already
subjected all the region’s fish stocks to increased stress (U.S. Fish and Wildlife Service,
1995c). Several of the native species are considered to be rare and are protected by the
California or federal Endangered Species Acts or by other designations according them
special status.1 The program area provides habitat for two state-listed and/or federally
listed species (delta smelt and winter-run chinook salmon), one federally proposed
species (Sacramento splittail), and five candidate species (longfin smelt, green sturgeon,
Pacific lamprey, river lamprey, and Kern brook lamprey).

1Special-status species are defined for the purpose of this document as species in the following categories: animals that are listed or

proposed for listing as rare, threatened, or endangered under the California or federal Endangered Species Act; animals that are
candidates (Category I or 2) for possible future listing as threatened or endangered under the federal Endangered Species Act;
animals designated by DFG as "species of special concern"; and animals that have been designated as "protected" or "fully
protected" by the federal government under law.
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Scientific names of species and comprehensive lists of plants and animals likely to occur
in the study area are contained in Appendix B and the Draft Coordination Act Report
(Appendix C). Previous coordination act reports prepared for the American River (U.S.
Fish and Wildlife Service 1991a, 1991b) are sources of additional detail.

LOCAL SEI-rlNG

Auburn Dam and Reservoir

The rivers draining the western slope of the Sierra Nevada flow through three zones: a
trout zone at mid elevations to high elevations, the squawfish-hardhead-sucker zone in
the foothills, and the deep-bodied fish zone on the valley floor. Most of the American
River canyon where the proposed reservoir would be located falls in the foothill zone.
The indicator species, hardhead, is in serious decline, largely because of the presence of
the existing reservoir at Folsom.

Six known native and six introduced fish species are present in the proposed reservoir
area. The North Fork supports warmwater species, including smallmouth bass,
bullhead, and sunfish year-round. Although some trout are present, summer and fall
water temperatures generally are too warm for summer rearing. Required minimum
flow releases from the PCWA’s Middle Fork project support brown and rainbow trout
below the existing dam, with one population qualifying as an Outstandingly
Remarkable Value as defined by Reclamation (U.S. Bureau of Reclamation, 1993a).

Small Alder and Texas Hill Reservoirs

Water is diverted from Alder Creek at a PG&E facility and summer flows can be as low
as 2 cfs. However, water temperatures remain around 50-55°F, providing conditions
that support resident rainbow and brown trout. Rainbow trout and green sunfish
inhabit Weber Creek upstream of the proposed dam site, and California roach,
Sacramento sucker, largemouth bass, and green sunfish inhabit Weber Creek
downstream from Weber Reservoir (Jones & Stokes Associates, 1992).

Farmington Reservoir

The Farmington Reservoir area includes Littlejohns Creek, Hoods Creek, and Rock
Creek, all of which support non-native warm-water fish. Species present are
largemouth bass, bluegill, green sunfish, and black crappie. Littlejohns Creek has a
recreational fishery.

South Gulch Reservoir

Before construction of the New Hogan Dam, the Calaveras River supported an
anadromous fishery, including a small population of fall-run chinook salmon. A free-
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flowing Calaveras River may have supplied some transitory fish use at South Gulch,
but it currently does not support a fish community.

Duck Creek Dam and Reservoir

Duck Creek is intermittent and dry much of the year, and lacks fisheries resources. The
Mokelumne River, the source of water for this component, supports anadromous fishes
below Camanche Dam, including, chinook salmon, steelhead, American shad, and
striped bass. Steelhead and salmon production fluctuate widely in response to instream
flows, availability of spawning habitat, and redd dewatering.

American River and Sacramento River Diversions

The lower American River historically provided habitat for steelhead and chinook
salmon that spawned principally in the watershed above the valley floor. The
completion of Folsom and Nimbus Dams in 1955 blocked access to the historical
spawning and rearing habitat for each race, but the river retains a complex topographic
setting and a variety of aquatic habitats. The river supports at least 41 species of fish,
about half of them game species, including chinook salmon, steelhead trout, American
shad, striped bass, rainbow trout, smallmouth and largemouth bass, bluegill, and
catfish. The river’s ability to produce salmon and steelhead may be limited by
inadequate instream flows, unsuitable water temperatures, poor spawning substrate,
existing water diversions, and streambank modifications.

Feather River Diversion

The Feather River comprises high-value feeding areas and escape and reproductive
cover for numerous regionally important fish species along its nearshore aquatic areas.
Factors that may limit chinook salmon and steelhead production in the Feather River
basin include low instream flows, reduction of the quantity and quality of spawning
gravels, streambed and bank modification, and unscreened diversions.

IMPACTS OF THE PLAN COMPONENTS

Methodology and Assumptions for Impact Analysis

Fish species reported to be in the study area were based on a review of the California
Natural Diversity Data Base (1995), U.S. Army Corps of Engineers (1995), the U.S. Fish
and Wildlife Service, (1995a, 1995b, 1995c), and Jones & Stokes Associates (1992), and
personal communication with DFG.

The assumptions used throughout this document are consistent with those developed
for the EDCWA Program EIR (Jones & Stokes Associates 1992), which addressed similar
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components, and a draft EIR/EIS analyzing the potential impacts of the Auburn Dam as
a flood control facility, prepared by COE (1995).

The mechanisms of interaction between the resources and the program activities were
assessed at four levels: direct (e.g., inundation of spawning habitat); indirect, through
locally affected hydrologic patterns (e.g., when the reduction of high flows below a dam
affects channel geomorphology); indirect, through regionally affected hydrologic
patterns (e.g., on freshwater/saltwater balances in the Delta); and induced, through
operation and maintenance activities and increased human use of the area (e.g.,
attributable to recreation).

The relationship between altered streamflows and fish habitat is difficult to predict
without site-specific models of the relationship between streamflow and fish habitat for
each specific stream or river. The relationship used in this EIR/EIS assumes that the
impoundment of a river combined with the absence of adequate instream flow
requirements will disrupt the natural pattern of streamflow below the dam and will
result in a decrease in the quantity and quality of downstream habitat.

Diversion of peak streamflows can disrupt channel maintenance. However, without
site-specific hydrologic and geomorphologic data, it is difficult to quantify the potential
impacts of a reduction in peak streamflow. Therefore, discussion of the potential
impacts associated with diverting high streamflows will be at a program level of detail°

Criteria for Determining Significance

The criteria for determining fisheries impacts and the associated impact significance are
the same as described in Section 4c, Vegetation and Wildlife.

Proposed Reservoir and Conveyance Facility Sites

Impacts and Mitigation Common to All Storage Components

Impact. Modifications to and Loss of Riparian Habitat Because of Dam Construction.

Activities related to dam construction, including but not limited to the construction of
staging areas, a coffer dam, and pipes to divert water around the main dam site,
construction of new roads (if required), and operation of heavy equipment in the active
river channel, could result in the localized loss of riparian and upland vegetation and
general disturbance to the soil. Disturbance to the vegetation and soil could lead to an
acceleration of erosion in the watershed and increase the potential for sediment input to
a river (Furniss et al., 1991). Operation of heavy equipment in the river channel also
could result in the destabilization of the river bottom. Activities associated with dam
construction may continue up to 30 years.
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During the construction phase, a coffer dam will be constructed, and water will be
diverted around the main dam construction zone. This will result in the desiccation of
riverine habitat and the formation of a fish passage barrier. The pipes used to divert
water around the coffer dam could result in a high-water-velocity zone for a short
distance, which also would result in a loss of habitat. It is expected that the large
amount of borrow material (rock, sand) and water that is required to construct a dam
would come from on-site supplies.

The potential impacts of excessive sediment deposition in a river include direct
mortality of fish and invertebrates, the loss of physical habitat, a reduction in primary
and secondary production, and a reduction in feeding success. Trout require gravel
that is relatively free of silt and sand for successful reproduction. Gravel with an
excessive sediment content can result in the direct mortality of developing eggs and
larvae by reducing the flow of water to the eggs. Water provides oxygen to the eggs
and removes metabolic wastes. In addition, silt fills in the interstitial areas within
gravel deposits which can prevent newly hatched fish from emerging from the
substrate. Excessive turbidity levels can result in the direct mortality of fish or result in
fish emigrating from the affected areas. Increased sediment can also fill interstitial areas
between cobble and rubble and reduce their suitability as habitat for juvenile fish, as
well as for invertebrates, which provide an important food source for many species of
fish. Sediment deposition can also reduce the depth of riffles and pools, which will
result in a direct loss of physical habitat. Species such as rainbow trout and sunfish rely
on vision to detect and capture prey. A reduction in water clarity can reduce the
efficiency of these predators to detect and capture food. Increased sediment deposition
and turbidity can result in direct mortality to aquatic organisms, a substantial loss of
habitat, and a reduction in species abundance and distribution. These are significant,
unavoidable impacts.

Mitigation Measure 4d-1. Prepare and Implement Construction and Operation Plans.

The lead agency shall prepare construction and operation plans that identify measures
to reduce impacts on vegetation and the aquatic habitat in the project area. At a
minimum, the plan shall include the following measures, tailored to site-specific
conditions:

¯ If riverine sources of rock and sand are used in construction, confine excavation to
within the reservoir footprint to reduce the impact on stream channel
geomorphology. In addition, implement sediment control features (discussed
below) to reduce sediment input to the river downstream from the construction site.

¯ Develop and implement a work plan that avoids disturbing wetland, riparian, and
upland vegetation whenever possible.

¯ Cover areas denuded of vegetation with an appropriate mulch to reduce short-term
erosion as soon as feasible after construction, and have sediment control measures in

ARWRI Draft EIR/EIS Page EIPJEIS 4d-5

C--077841
C-077841



Section 4d - Fisheries

place before the onset of the rainy season and monitor and maintain them in good
working order throughout the year.

¯ After construction, replant disturbed sites with native plants. The replanting
process will be ongoing throughout the construction period: as construction-related
activities end in an area, planting will begin.

¯ Place filter fences and catch basins below all construction activities to intercept
sediment before it reaches the river. Design these measures to withstand high
streamflow events during winter and spring, and maintain them in good working
order throughout the year.

¯ Place and construct new roads (if built) following established BMPs to reduce the
potential for increased sedimentation (e.g., Furniss et al., 1991).

¯ Whenever possible, restrict activities that increase the erosion potential of the
watershed to the relatively dry period of late spring through early fall to minimize
the potential for rainfall events to mobilize and transport sediment to the river.

¯ Place spoil sites in locations that do not drain directly into the river. Construct catch
basins to intercept sediment before it reaches the river. Grade the spoil sites to
reduce the potential for erosion.

¯ Monitor the turbidity of the river downstream from the construction site. If
turbidity levels exceed the criteria set forth by DFG, halt construction and
implement additional sediment control measures.

Implementing these measures would reduce the impacts, but some loss of habitat
would still have a significant impact on fisheries.

Impact. Impairment of Habitat from Construction.

Construction-related activities have the potential to introduce oil, hydraulic fluid,
sealants, concrete batching, and other chemicals or products into the river. Introduction
of these products can lead to acute or chronic toxicity to the aquatic environment. The
introduction of toxic substances can result in the direct mortality of aquatic organisms
and a loss of species diversity and abundance. This is a significant impact.

Mitigation Measure. Implement Mitigation Measure 4d-1.

In addition to the elements described in Mitigation Measure 4d-1, implement the
following measure.

Mitigation Measure 4d-2. Include Spill Prevention Plans in the Construction and
Operation Plans.

In addition to the elements previously described, the plans shall include the following
measures, tailored to site-specific conditions:
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¯ Establish spill prevention plans for all potentially hazardous materials. The plans
will identify the proper handling and storage of all potentially hazardous materials
and the proper procedures for cleaning up and reporting spills. Potentially
hazardous materials will be stored away from the river, and containment berms will
be constructed to prevent spilled materials from reaching the river.

¯ Establish procedures for the handling of concrete to prevent spills to the river.
¯ Place oil-absorbent booms downstream of construction sites before operating

vehicles or undertaking any operation that could result in a spill in or near the river.
Absorbent booms will be placed in low-velocity habitats (e.g., pools) to increase
their efficiency, and checked daily and maintained in proper working order.
All vehicles and equipment used will receive proper and timely maintenance to
reduce the potential for mechanical breakdowns leading to a spill of materials into
or around the river. All maintenance and fueling will be conducted in an area that
meets the criteria set forth in the spill prevention plans (i.e., away from the river).

Implementing these mitigation measures would reduce the construction-related
impairment of habitat on habitat to a less-than-significant level.

Impact. Entrainment ofFish in Diversion Structures.

The diversion of water from reservoirs may lead to the impingement or entrainment of
fish. This can result in a loss of fish from the system through direct mortality or
diversion from the system. Water diversions and conveyance systems may also lead to
the introduction of undesirable species into other component water bodies. The
withdrawal of water from a reservoir can also result in the loss of productivity through
the loss of phytoplankton and invertebrates. Diversion can result in a reduction in
species abundance and a change in species composition of study area.This is a
significant impact on aquatic communities.

Mitigation Measure 4d-3. Design All Intake Structures to Reduce Fish Loss.

All intake systems at diversion points will be properly placed, screened, and designed
to reduce the entrainment of fish, phytoplankton, and invertebrates. Screens should
meet DFG’s screening criteria. Implementing this mitigation would reduce the impact
to less-than-significant level.

Impact. Changes in Habitat Qualit~y from Hydrologic Changes.

Reservoirs impound water and change the local hydrology. A reduction in streamflow
can reduce habitat quantity and quality depending on the magnitude and timing of the
reduction. For example, a reduction in streamflow during the spawning season can
reduce the availability of spawning sites that have the appropriate range of depth,
velocity, and substrate for successful spawning activity. A reduction in the low
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summer baseflow can result in a loss of habitat for juvenile and adult fish. A reduction
in streamflow can also affect fish by creating shallow areas that are fish passage barriers
at critical riffles, cascades, and the mouths of tributaries. Creation of these barriers may
result in the loss of access to spawning habitat in some reaches of the river. A reduction
in streamflow can also result in an increase in water temperature (a reduction in water
volume would lead to an increase in the rate of temperature increase). Altering the
normal hydrology of the stream potentially can lead to a substantial loss of habitat;
interference with migration; and a change in species composition, diversity, and
abundance. This is a significant impact.

Mitigation Measure 4d-4. Assess Downstream Flow Needs and Fish Impacts.

The potential fisheries impacts because of flow changes should be assessed after
development of reservoir design and operation. If it is determined that there would be
a direct or indirect effect on the fishery of the watercourse, then the following
mitigation measure would be implemented.

Mitigation Measure 4d-5. Develop and Implement Instream Flow Criteria and a
Release Pattern from the Dam.

Not all the following mitigation features would be required for each component. For
example, South Gulch and Duck Creek do not appear to support fish communities, and
they are intermittent or completely dry during much of the year. However, releases
may be important to maintain downstream vegetation and wildlife values. Thus, an
instream flow release that mimics natural conditions would be required year-round and
would be based on maintaining riparian habitat and not fish habitat. The American
River and Alder and Weber Creeks support fish communities and would require
appropriate year-round flows. The lead agency shall do the following:

¯ Conduct instream flow studies, where such flows are not already mandated and
presumed adequate, to determine the streamflow releases required below the dam
to maintain the fish community in good condition. The streamflow releases should
mimic natural conditions, with higher streamflows during the winter and spring
runoff period (which corresponds to the spawning and egg incubation period for
rainbow trout and several of the native non-game species).

¯ Conduct a water temperature modeling study to determine the streamflow release
required to maintain suitable temperatures for the downstream fish community.

¯ Results of the two studies would be combined to determine appropriate streamflow
releases to maintain fish resources downstream from the reservoir in good
condition.

¯ Schedule downstream releases to improve streamflow benefits to fish.
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Implementing this mitigation would reduce the significance of the impacL However,
factors that influence this me~sure, such as reservoir operation, are currently unknown
and therefore the impact is considered potentially significant.

Impact. Loss of Habitat Because of Geomorphologic Changes.

The transportation and deposition of sediments in free-flowing rivers typically reach a
state of quasi-equilibrium (Taylor 1978). Dams trap sediments upstream and decrease
streamflow downstream. Depending on the sediment load delivered to the river and
the magnitude and duration of high streamflow events, the overall effect of the dam can
result in the deposition or scouring of sediments. If the amount of sediment entering
the river overwhelms the ability of the river to transport sediment, then deposition will
occur. Sediment deposition can lead to the loss of habitat quality and quantity as
described earlier in this section. Sediment retention by the dam may result in a
sediment transport balance shifting toward a sediment deficit and lead to degradation
of the stream channel. Stream channel aggradation or degradation could result in a
reduction in the quantity and quality of habitat for native species and would be a
significant impact on the downstream aquatic resources. This is a significant impact.

Mitigation Measure 4d-6. Develop and Implement a Sediment Management Plan.

In addition to implementing Mitigation Measure 4a-2, the lead agency will:

¯ Conduct a study to determine the streamflow necessary to mobilize and flush silt
from the substrate. These flows will be implemented with an appropriate frequency
to maintain relatively silt-free gravel for spawning trout and to maintain channel
morphology.

¯ Evaluate the potential for the reservoir to reduce the quality and quantity of
spawning gravel below the dam. If the dam limits the availability of spawning
gravel, then institute a program to restore suitable-size spawning gravel.

¯ Monitor the sediment transportation balance and implement management plans to
prevent the excessive aggradation or degradation of the stream channel (e.g., flush
sediment from the reservoir with appropriate transportation flows to move the
sediment through the system).

Implementation of these measures would reduce the impact to a less-than-significant
level.

Impact. Inundation of Riverine Habitat.

With 900,000-af capacity, Auburn Dam would result in a maximum loss of
approximately 39 miles of free-flowing (e.g., riverine) habitat (U.S. Army Corps of
Engineers, 1995). Rainbow and brown trout, native minnows, and suckers are unable to
spawn in reservoirs, and the inundation of the river would result in a permanent loss of
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spawning habitat. Reservoir inundation for Small Alder and Texas Hill Reservoirs
would result in the loss of 2.8 and 3.0 miles of riverine habitat, respectively. The
permanent loss of riverine habitat for native rainbow trout, minnows, and suckers
because of reservoir inundation would result in a significant, unavoidable impact.
However, the following measures should be implemented to reduce the significance of
the impact.

Mitigation Measure 4d-7. Evaluate the Quantity and Quality of the Habitat Lost.

The lead agency will evaluate the quantity and quality of the habitat that would be lost
as a result of inundation. If the habitat lost provides critical habitat (e.g., spawning
habitat) or habitat that is limiting to fish production, then the following mitigation
measures will be implemented.

Mitigation Measure 4d-8. Develop and hnplement a Habitat hnprovement Plan.

The lead agency will develop and implement improvement measures in a nearby
section of the river to increase the quantity and quality of habitat similar to that lost by
the placement of the dam.

Mitigation Measure 4d-9. Develop and Implement a Fishery Managetnent Plan.

The lead agency will develop a mitigation plan in consultation with DFG to identify
potential improvement and enhancement measures to offset the loss of habitat for
native species. At a minimum, the plan should analyze the following options for
inclusion in the mitigation plan:

¯ Survey available spawning habitat above the reservoir. If spawning and rearing
habitat above the reservoir is found to be limiting to native fish populations,
implement a program to increase available spawning habitat (e.g., placing of gravel
in the river and tributaries upstream from the reservoir).

¯ Conduct a study to determine the habitat-streamflow relationship. Streamflows
downstream of the reservoir could be augmented to increase available habitat. This
could result in an increase in habitat below the dam for the targeted species to offset
potential habitat lost through inundation upstream. Streamflow augmentation may
be limited to a particular time of the year (e.g., during the spring to improve
spawning habitat or during low summer flows). Instream enhancement measures
can also be implemented to improve habitat conditions above and/or below the
reservoir to increase the carrying capacity of the river.

¯ Implement instream flow augmentation or improvement measures to improve
habitat for native species in off-site waters.
Improve water temperatures downstream for cold-water species through selective
withdrawal.
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Because the footprint and operation of each dam is unknown, the results of site-specific
studies are also unknown. Therefore, this impact is considered potentially significant.

Impact. Effect of Reservoir Operations on Fish Habitat.

The construction of reservoirs will provide aquatic habitat that will benefit species
differently. For example, although habitat provided by reservoirs is typically of lower
quality for trout than that provided by rivers, the potential for reservoirs to provide
suitable summertime water temperatures may result in habitat for juvenile and adult
rainbow and brown trout. Reservoirs may also provide habitat for native species such
as juvenile and adult minnows and suckers. In addition, the newly formed reservoirs
may provide suitable habitat for warmwater species, such as black bass and sunfish,
which could be a project benefit for recreation. However, bass and sunfish are highly
predaceous and may prey on, and compete with, native species. The degree to which
the reservoir is operated to benefit native species over non-native species will be
determined by DFG. A number of management techniques may need to be
implemented to maintain suitable habitat for the species selected for management.

Mitigation Measure 4d-lO. Develop Reservoir management Plan to Protect Fish and
Fish Habitat.

¯ The development of a trout population in reservoirs will depend on the availability
of cool water habitat during the summer. A reduction of reservoir storage to low
levels during the summer could lead to a loss of the cool water needed to maintain
reservoir trout populations. The lead agency may need to maintain a minimum pool
to provide a cool water refuge for trout populations in the during the summer.

¯ Changes in water management operations may substantially interfere with the
ability of adult rainbow and brown trout and some native non-game species to
migrate from the reservoir to upstream spawning habitat. Spawning migrations
into the river could be affected by a phenomenon called stream perching (the
formation of a waterfall at the mouth of the stream as the lake level drops). If such a
barrier to fish migration is exposed during the migration period (primarily the
winter and early spring) for any of these species, they may be prevented from
reaching their spawning habitat. The lead agency may need to provide fish passage
facilities if water management operations lead to the formation of barriers to fish
migration.

¯ Reservoirs such as Auburn, Farmington, and Texas Hill may be managed for bass
and sunfish in addition to trout. Bass and sunfish require relatively stable water
conditions during the spawning and rearing phases of their life cycle (early spring
through early summer). Rapid drawdown of the water surface elevation during the
spring and summer spawning and rearing time frame can result in dewatering of
eggs and fry. In addition, survival of young bass and sunfish is often directly
affected by the amount of cover (e.g., inundated brush, woody debris, and aquatic
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plant beds) available. An abundance of cover provides young fish with escape cover
to avoid predation. A decrease in water surface levels may reduce shallow water
habitat. Aquatic plants that become established during spring may also be
dewatered as the reservoir is drawn down during summer, further reducing habitat
for juvenile fish. The potential loss of cover would increase the vulnerability of the
young fish to predation, reducing their survival rate (although this would benefit
the adult population). Water management operations should be implemented to
provide relatively stable water surface elevations during the spring and summer
spawning and rearing time frame. Cover (e.g., brush piles) should be provided at
low summer water surface elevations to improve survival of rearing juvenile fish.

The reservoir has the potential to increase recreational use in the area. This may result
in an increased rate of native and non-native gamefish mortality from angling. The lead
agency, in consultation with DFG, will need to prepare a fisheries management plan to
protect and enhance fish populations and angling opportunities in the reservoirs.

¯ Increase angling opportunities through the implementation of a fish stocking
program. Rainbow and brown trout are the most likely species to be routinely
stocked into study area waters. The program would include stocking fish in
numbers and a size range that are acceptable to anglers.

¯ Implement appropriate regulations, such as size and creel limits, to protect warm-
water and cold-water species.

Auburn Dam

The three options for the Auburn Dam under the ARWRI program range from 430,000
af to 1,200,000 af. To simplify an examination of program impacts, the option
representing 900~000 af of storage is discussed unless otherwise noted.

No state- or federally-listed species inhabit the river between the proposed Auburn
Dam site and Folsom Reservoir or from the proposed dam site upstream. Species such
as hardhead, Sacramento sucker, and Sacramento squawfish are the dominant native
species in the vicinity of the proposed dam site (U.S. Army Corps of Engineers, 1995).
Rainbow and brown trout are found in low numbers in this reach of the river because
water temperatures are typically too high to support these species during summer and
fall. Smallmouth bass, an important introduced game fish, also inhabits this reach of
the river.

Impact. Change in Water Te~nperature Downstream of the Da~n.

Reservoirs of sufficient depth tend to undergo temperature stratification during the
warm summer months. This means there is generally a layer of warm water heated by
the sun overlaying a much cooler layer of water insulated from such heating.
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Impact. Decrease in Downstream Habitat Because of Reservoir Releases.

High dams can result in the release of water supersaturated with atmospheric gases and
can result in the formation of gas bubble disease in fish below the dam. Gas bubble
disease can cause severe injury or death to fish and a reduction in species diversity
abundance. It also can result in the loss of usable habitat downstream from the dam.
This is a significant impact.

Mitigation. Implement Mitigation Measure 4d-9.

The fishery management plan should address reservoir release conditions and identify
appropriate water releases to prevent the release of water supersaturated with gas into
the river. This impact is less than significant after mitigation

Small Alder and Texas Hill Reservoirs

Impact. Loss of Habitat Because of Geomorphologic Changes.

The presence of the dam and the reduction in peak streamflows may alter the sediment
transport balance as previously described. This is a significant impact.

Mitigation. Implement Mitigation Measure 4d-6.

Implementing this measure would reduce the impact to less than significant.

Impact. Changes in Habitat Because of Reduction in Streamflow.

The impoundment of streamflow on Alder or Weber Creeks has the potential to reduce
streamflow in the South Fork American River downstream from the confluence.
However, Jones & Stokes Associates (1992) concluded that the water storage on Alder
Creek would not cause a significant impact on the fisheries of the South Fork American
River. This impact is less than significant.

Mitigation. None Required.

Farmington Reservoir

Impact. Increased Habitat for Resident Fish Species.

Largemouth bass, bluegill, green sunfish, and black crappie are known to inhabit
Littlejohns Creek. As a result, these species are also likely to inhabit a new reservoir.
The species composition in Littlejohns Creek is adapted to low-water-velocity habitats
(e.g., lakes and slow backwaters of rivers), and these fish would benefit from the
enlargement of the reservoir, which would provide additional habitat for these species.
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The release of warm surface water can have a detrimental effect on native trout
populations in the 0.5-mile reach downstream of the dam. The release of warm water
would benefit (non-native) fish adapted to warm water and may provide them with a
competitive advantage over the native species. The release of sufficiently cold water
from the lower water column could also have either a beneficial or a detrimental effect
on downstream aquatic resources depending on the temperature. Although cold water
is beneficial to rainbow and brown trout, sufficiently cold water can reduce primary
and secondary production, which could lead to a decrease in the growth rates of trout
or other native fish species. Thus, the release of water that is too warm or too cold
could result in a reduction in species abundance and diversity and is a significant
impact on native species. This is a significant impact.

Mitigation Measure 4d-11. Include a Multilevel Outlet in the Dam.

The design of the dam should include a multilevel outlet to release water of a
temperature and quality that optimize fish habitat to meet fish management objectives
downstream from the dam. The results of the temperature study would be used to
determine the appropriate temperature of the water released and an appropriate release
mechanism. Although there are fish in the river below the proposed dam site that are
adapted to both warm water and cold water, it is expected that the native cold-water
fish (rainbow trout) likely would be selected as the target species for water temperature
management. Implementing this mitigation would reduce this impact but the degree is
unknown at this time. This impact is potentially significant.

Impact. Change in Flow Regi~ne Downstream of the Dam.

The flow regime downstream of the dam would change in response to the operation of
the dam. Spring flows would decrease, and summer flows would increase. The
decreases would be during high-flow events when flow exceeded the assumed instream
flow requirement (about 1,500 cfs). The summer increases would occur during typically
low-flow periods. This is a significant impact.

Mitigation. Implement Mitigation Measure 4d-9.

The instream flow and water temperature studies would include an assessment of the
flows needed in the downstream reach. The impacts of decreasing spring flows when it
exceeds a minimum standard should be weighed against the benefits of augmenting
low summer flows. A flow/temperature regime protective of the fishery would reduce
this impact to less than significant; however, the effectiveness of this mitigation is
unknown prior to detailed studies.. This impact remains potentially significant.
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Therefore, the inundation of the creeks would not be expected to adversely affect the
present fish community. After the enlarged reservoir is established, the success of the
fish community could be affected by water management operations similar to those
described previously. A fisheries management plan as described in Mitigation Measure
4d-9 should be developed if the reservoir is stocked.

South Gulch Reservoir

South Gulch does not support a fish community. Therefore, there would be no impact
associated with the inundation of stream habitat. However, if fish are stocked into the
reservoir after its construction, then water management operations could affect the
fisheries resources. Potential fish introductions include a variety of species adapted to
warm water (e.g., largemouth bass and sunfish), which would be expected to establish
reproducing populations, and rainbow trout, which would most likely be maintained
through planting by DFG. A fisheries management plan as described in Mitigation
Measure 4d-9 should be developed if the reservoir is stocked.

Duck Creek Reservoir

No fisheries resources are associated with Duck Creek. Therefore, there would not be
an impact associated with the inundation of the creek. However, if the reservoir is
stocked with fish after its construction, then water management operations could affect
the fisheries resources. A fishery management plan as described in Mitigation Measure
4d-9 should be developed if the reservoir is stocked.

New or Expanded Diversions

Impacts and Mitigation Common to All Diversion Components

Because minimum streamflow requirements have been established below these
diversions, the minimum summer-fall baseflow will not be affected. However, existing
streamflows may be above the established minimum requirements. The proposed
alternatives may reduce streamflow from the existing levels down to the minimum
level established under D-1400. If habitat or water quality is controlled by the amount
or timing of flow, and is currently limiting fish production on a particular river, then
this reduction may result in a significant impact. (It is assumed that the current
minimum streamflow releases are sufficient to maintain fish in good condition.)
Because the proposed new or expanded diversions would not alter these minimum
flows, this analysis will be limited to the potential effects of attenuating peak flows. The
largest magnitude of hydrologic change in the components occurs with simulated flows
that exceed instream flow requirements or from upstream storage. Impacts related to
attenuation of peak streamflows would depend on the magnitude and timing of the
peak flows and the magnitude of the attenuation. A reduction in peak streamflows
could disrupt the sediment transport balance and lead to a loss in channel stability.
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However, excessively high streamflow can scour trout and salmon redds (nests) and
result in the destruction of eggs and alevins (developing young). Similarly, early
season floods may affect fall-run chinook and brown trout, whereas late season floods
are more likely to affect rainbow trout and steelhead. Detailed analysis of this potential
impact requires site-specific hydrologic and geomorphologic data that are beyond the
scope of a program EIR/EIS. Therefore, the discussion of potential impacts of peak
streamflow attenuation will be general in nature. The potential for each component to
affect fish varies. Program components located in the lower American and Sacramento
Rivers or in the Delta have a greater potential to affect fish (through entrainment) than a
diversion in Lake Natoma. (Lake Natoma provides fish with very low quality habitat
because of severe water surface fluctuations, low nutrient levels, and low water
temperatures [U.S. Army Corps of Engineers, 1991]). However, the basic impacts and
mitigation features are similar and will be discussed together.

Impact. Loss of Aquatic Habitat Because of Construction.

New or expanded diversions could affect the local aquatic habitat and organisms
during construction operations. Principal impacts could involve sedimentation,
turbidity, and alteration of habitat. Impacts on the aquatic environment could involve
temporary localized loss of habitat and organisms and would be similar to those
described earlier. This is a significant impact.

Mitigation. Implement Mitigation Measures 4d-1 and 4d-2.

The implementation of Mitigation Measures 4d-1 and 4d-2 would reduce the impacts
associated with the construction of the diversions, but there would still be a loss of
habitat which would have a significant impact on the fisheries.

Impact. Loss of Habitat Because of Geomorphologic Changes.

The attenuation of peak flows by the diversions could disrupt the sediment transport
balance and result in sediment deposition as described earlier. This is a significant
impact.

Mitigation. Imple~nent Mitigation Measure 4d-6.

Implementing this measure would reduce the significance of the impact but prior to
site-specific studies it is considered potentially significant.

Impact. Entrainment of Eggs and Larvae in Diversion Pumps.

A principal impact associated with water diversion operations involves the entrainment
of fish, eggs, and larvae. This is a significant impact but can be mitigated to a less-than-
significant level.
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Mitigation. Implement Mitigation Measure 4d-3.

The lead agency will conduct fisheries studies to identify fish species and life stages that
are susceptible to e~trainment. This effort should include sampling of the fishery
resource and measurement of water velocity patterns upstream of the intake. Based on
the information obtained, the lead agency will desig~ and install on the diversion intake
structure fish screens that meet DFG screening criteria to minimize entrainment.
Implementing this measure would reduce the impact to a less-than-significant level. A
monitoring program should be developed to verify the effectiveness of the screens.

Impact. Reduced Stream Productivity Because of the Diversion.

Diversions can lead to a reduction in productivity through the loss of invertebrates and
phytoplankton from the system. The loss of productivity would result in a reduction in
available nutrients downstream from the diversion, which would result in a significant,
unavoidable impact on fish. There are no mitigation measures to minimize this
significant, unavoidable impact.

Mitigation. None Available.

Stanislaus River Diversion

Four water diversion scenarios have been proposed for the Stanislaus River that may
result in a decrease of flow to the Stanislaus River and the San Joaquin River
downstream depending on the type of transfer selected.

Impact. Reduction of Habitat Because of Decreased Flow.

A decrease in flow of up to 50,000 af/yr would result in lower flows in the Stanislaus
River and the San Joaquin River downstream. Because diversions and return flows
previously would occur along the course of the river downstream of Goodwin Dam,
there is potential for downstream flow, and therefore habitat, to be decreased below
current levels. The nature of the habitat decrease and the species affected would
depend on the seasonality of the change in flow. The resulting change of flow, based on
an annual average of 50,000 af, would average about 69 cfs. Water diversion would
likely follow seasonal demands and would be expected to be greater during spring and
summer to meet agriculture needs. Thus, the amount of water diverted monthly would
vary. The amount of decrease represents a substantial fraction of current instream flow
requirements and those proposed under the CVPIA Anadromous Fish Restoration Plan.
It is likely that chinook salmon, rainbow trout, and native species would be adversely
affected. This would likely result in a significant, adverse impact in both rivers.
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Mitigation Measure 4d-12. Avoid Reducing Flow Because of the Transfer.

Selecting a transfer that minimizes flow reductions would avoid this impact. This
would require a combination of instream flow study and a water temperature study as
discussed in Mitigation Measure 4d-5.

Mitigation Measure 4d-13. Modify Instream Flow Releases from Upstream Storage.

Decreased habitat can be mitigated by increased instream flow releases to the river.
This would result in reducing the impact on fish and aquatic biota "to a less-than-
significant level. If water is unavailable for increased instream flows, implement the
following measure.

Mitigation Measure 4d-14. Release Water After Meeting Fishery Flows.

This measure involves releasing flow for the transfer during months when the fishery
resource has sufficient flow.

Mitigation Measure 4d-15. Divert the Transfer Water at a Downstream Location.

Another mitigation measure would be to divert the water downstream of Vemalis. This
would avoid impacts in the San Joaquin and Stanislaus Rivers upstream. It also could
reduce the impacts in the San Joaquin and Stanislaus Rivers to a less-than-significant
level but could result in impacts in the Delta.

Habitat improvements implemented for the Stanislaus and San Joaquin Rivers could
reduce the impacts of flow reductions. The extent of this reduction is unknown and
therefore the impacts are potentially significant.

Impact. Higher Water Temperatures Because of Decreased Flow.

Decreased flows in the Stanislaus and San Joaquin rivers upstream of Vernalis could
result in higher water temperatures during spring, summer, and fall. Higher water
temperatures would adversely affect resident and anadromous salmonids. This is a
significant impact.

Mitigation Measure 4d-16. Study the Temperature Response to the Transfer.

The lead agency shall use calibrated and validated water temperature models of the
upstream reservoirs and river segments to determine the extent of temperature
increases that could derive from the proposed action. If the water temperatures are
increased by the altered flow to a point of impacting resident fish species, implement
the following mitigation measure.
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Mitigation Measure 4d-17. Implement Selective Release to Maintain Temperature.

Selective reservoir releases should be used to control downstream temperature to meet
the fishery needs. The transfer would include selective release of hypolimnetic waters
from upstream reservoirs. If increased water temperatures can be avoided, this impact
can be mitigated to less than significant. Without these mitigation measures, this
impact cannot be fully mitigated. This impact is potentially significant.

Impact. Increased Solute Concentration Caused by Flow Reduction.

Decreased flows reaching the San Joaquin River would result in less dilution of solutes,
including organic compounds. This may result in decreased habitat quality for fish and
invertebrates. However, because SWRCB conductivity standards must be met at
Vernalis, any changes that could affect the ability to meet current standards must be
offset by increased flow releases. This is a significant impact.

Mitigation. Implement Mitigation Measure 4d-13.

Implementation of this mitigation measure would reduce the impact to less than
significant.

Relative to all impacts associated with a Stanislaus River transfer, the impacts could be
reduced through transfers that minimize the water removed from the basin, such as a
consumptive use transfer.

Conveyances

Potential impacts related to the construction of new water conveyance facilities are
similar and will be discussed together. Canals are not expected to provide fish habitat;
therefore, there would be no impacts on fish as a result of project operations.

Canals have the potential to affect aquatic habitat only where pipelines or other
measures of the project cross streams. In such cases, the potential impacts are similar to
the construction-related impacts described earlier (e.g., increased sedimentation
through the removal of vegetation). Mitigation Measures 4d-1 and 4d-2 should be
implemented.

Impact. Movement of Aquatic Organisms Between Water Bodies.

Conveyance facilities provide pathways for organisms to move from one body of water
to another. This may result in the introduction of undesirable species that may compete
or prey on sensitive species. The introduction of an undesirable species may lead to a
change in species composition, diversity, and abundance in the receiving waters. This
is an adverse, significant impact.
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Mitigation. Implement Mitigation Measure 4d-3.

Using fish screens would reduce the movement of aquatic organisms into conveyance
facilities and reduce the impact to less than significant.

Wastewater Reclamation Facilities

Impacts of the wastewater reclamation facilities cannot be discussed in detail without
hydrologic information for each of the former receiving waters. The information
available suggests that the surficial flow in lower Deer Creek is primarily treated
effluent from the Deer Creek facility. The cessation of releases could reduce the amount
of aquatic habitat available in the affected section of the creek. Conversely, the
cessation of releases in the Sacramento River would most likely have no detectable
effect on the aquatic resources.

Conjunctive Use

See discussion under the Conjunctive Use Alternative, below.

IMPACTS OF THE ALTERNATIVES

Impacts and Mitigation Common to All Alternatives

Folsom Lake releases are made to achieve a minimum instream flows in the American
River specified by modified D-1400. Flows altered by any of the component
alternatives cannot decrease below these levels. In addition, the AFFKP has
recommended flows that are greater than modified D-1400. Increased water diversion
would decrease the likelihood that the streamflow recommended by the AFRP can be
achieved in the future.

Both action alternatives and the No-Action Alternative increase diversions and
therefore would result in a reduction in the amount of fresh water reaching the Delta
each year relative to the existing conditions. This reduction in freshwater input may
reduce freshwater habitat in the Delta and result in an upstream shift in saline habitat.
The water quality impacts associated with salinity are limited because water quality
standards set by the SWRCB must be met. However, localized habitat changes could
OCCUr.

Impact. Increased Entrainment of Delta Fish at Pumping Facilities.

Fish inhabiting the Delta, such as delta smelt and Sacramento splittail, may be more
susceptible to entrainment if Delta inflow decreases and they become concentrated at
these lower flows. The computer modeling demonstrated that current Delta standards
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were met and there were no significant reductions in flow during critical periods under
the alternatives (Section 4a and Appendix E). This impact is less than significant.

Mitigation. None Required.

Impact. Reduction in Available Spawning Habitat for Sacramento Splittail.

Flow reductions to the Delta can adversely affect Sacramento splittail spawning habitat.
Splittail spawn in flooded vegetation, and the availability of this habitat type would be
reduced with a reduction in flows. This is a significant impact.

Mitigation Measure 4d-18. Provide Flows Sufficient to Maintain Spawning Habitat.

Adequate flows would be required, either from the American River or from releases
from other rivers, to maintain spawning habitat for the Sacramento splittail. The actual
flow regime would be determined at the site specific level. Prior to determining these
releases, this impact is considered potentially significant.

Impact. Reduced Sacramento River and Delta Habitat Because of Reduced Summer
Flow.

The No-Action Alternative and the action alternatives are simulated to decrease
streamflow in the lower American River relative to existing conditions. The flow
decrease is greatest in the summer and could possibly impact resident species.

Decreased flows reaching the Delta would result in less dilution of solutes, including
organic compounds. This may result in decreased habitat quality for fish and
invertebrates. However, because SWRCB conductivity standards must be met, any
increases that could affect the ability to meet current standards must be offset by
increased flow releases. This is a significant impact.

Mitigation. Implement Mitigation Measure 4d-18.

After mitigation, the impact would be less than significant.

Impact. Higher Water Temperature Because of Decreased Flow.

Decreased flows in the lower American River could result in higher water temperatures
during the summer months. Higher water temperatures would adversely affect
resident and juvenile anadromous salmonids rearing in the lower river. This is a
significant Impact.
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Mitigation. Imple~nent Mitigation Measures 4d-16 and 4d-17.

Implementation of this mitigation measure would reduce the impact but it remains
potentially significant prior to detailed studies.

Impact. hnproved Winter Flows for Delta Smelt and SplittaiI Spawning.

The flow schedule mandated under the alternatives would result in higher outflow to
the Delta during the winter and spring during normal and dry years compared to
existing conditions. The increase in outflow would coincide with spawning of Delta
smelt and splittail. This would result in a beneficial impact to these species.

Mitigation. None required.

No-Action Alternative

The No-Action Alternative relies on existing projects and the withdrawal of ground
water to meet the study area’s future water needs. Future water needs would be met
through increased ground-water pumping and expanded surface diversion. Surface
water diversions would be limited by the current capacity of existing treatment
facilities. As a result, there would be no construction and operation of additional water
diversion or storage facilities. Under the No-Action Alternative, stream flow may be
reduced from the existing conditions by increased water diversion at existing facilities.
However, streamflow cannot be reduced below established minimum flow
requirements.

Streamflow releases from Nimbus Dam (Node 15) under the No Action Alternative are
typically reduced by less than five percent compared to streamflows under Existing
Conditions, except during March of normal years and during July and August of
normal and dry years. During normal years, streamflow is reduced approximately 17
percent in March (flow reductions in March during wet and dry years are 2 2 percent).
Streamflow decreases under the No Action Alternative are approximately 19 to 22
percent in July and approximately 24 to 34 percent in August and October where there
are 10 percent decreases in mean monthly flows. Outflows to the Delta (Node 30) under
the No Action Alternative are typically higher during the winter and lower during the
summer, compared to Existing Conditions. This is a result of the new mandated flows
under the Bay-Delta agreement. Ir~ wet years, outflows to the Delta are decreased by
approximately 24 to 20 percent in June and July, respectively. Under dry year
conditions, outflows are reduced by 20 and 31 percent in July and August, respectively.
During normal years, outflow to the Delta under the No Action Alternative is greater
than outflow under Existing Conditions except for a small decrease in May and August
(< 5 percent) and an approximate 12 percent decrease in outflow in June.
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Impact. Decreased Suitable Spawning Habitat in the Lower American River for Late-
spawning Steelhead.

During normal years under the No Action Alternative, streamflow in the lower
American River would be reduced by approximately 17 percent during March
compared to the existing condition. This reduction in streamflow can adversely affect
late-arriving steelhead spawners by decreasing available spawning habitat. This is a
significant impact.

Mitigation Measure 4d-19. Improve Steelhead Spawning Habitat.

Spawning habitat for late-spawning steelhead will be evaluated to determine the extent
of spawning habitat lost as a result of the reduction in streamflow. Implementing
Mitigation Measure 4d-18 would reduce the impact to less-than-significant.

The reduction in streamflow under the No-Action Alternative especially for August
(Figure 4a-4), could result in a significant impact to fish if existing streamflows are
currently limiting fish production through habitat, migration, water quality, or
temperature effects. Of the three alternatives, the No-Action Alternative would have
the least impact on aquatic resources (upstream of the Delta). Although water
withdrawal from the Delta would be somewhat less compared to that under either the
Conjunctive Use or Auburn Dam Alternatives, its overall potential to affect Delta fish
would be similar.

Conjunctive Use Alternative

To meet projected water needs, the Conjunctive Use Alternative relies on a combination
of surface water diversions during wet years, augmented with ground water during dry
years. The development of the program facilities could have a significant adverse effect
on aquatic resources without implementation of the prescribed mitigation features
described above (e.g. mitigating for the effects of flow diversion, habitat inundation,
and decreased streamflow to the Delta).

Impact. Decreased Streamflows in the Lower American River.

During normal years under the Conjunctive Use Alternative, streamflow in the
American River below Nimbus Dam would be reduced by approximately 5 percent
during April and will be essentially unchanged during May. At H Street, flows would
be reduced by approximately 5 and 3 percent in April and May, respectively. The
impact associated with a decrease in flow under the Conjunctive Use Alternative during
April is less than significant unless existing streamflows are currently limiting fish
production through habitat migration, water quality, or temperature effects. However,
this reducti~on in flow would reduce the potential to meet the streamflow goals of the
AFRP.
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Mitigation. None Required.

Auburn Dam Alternative

The Auburn Dam component was evaluated by examining the effect of a 900,000 af
reservoir operated to provide 400,000 af of conservation storage. Potential impacts of
altered flows are assessed by evaluating changes in flow at three exceedance levels to
represent wet, normal, and dry conditions. These exceedance levels are approximately
20, 50, and 80 percent, respectively.

Auburn Dam, in combination with the other components under this alternative, would
have a significant impact on fish and aquatic resources without implementation of the
prescribed mitigation features. Auburn Dam would affect approximately 39 miles of
river habitat on the American River. Overall, the Auburn Dam Alternative has the
potential to adversely affect a greater amount of free-flowing riverine habitat than the
other alternatives.

Impact. Decrease in Habitat in Lower American River from Reduced Spring Flow.

As simulated in PROSIM, flows downstream of Nimbus Dam and near H Street are
substantially decreased during April and May during wet and normal years because of
the filling of Auburn Reservoir. During April and May in normal (median) years, flows
are decreased by 31 and 17 percent, respectively, below Nimbus Dam. During wet
years, flows are decreased by 41 and 22 percent during April and May, respectively. At
H Street, flows during normal years are decreased by 34 and 22 percent during April
and May, respectively. During wet years, flows at H Street are reduced by 43 and 25
percent during April and May, respectively. Flow decreases during dry years are
comparatively small downstream of Nimbus Dam and at H Street (less than 10 percent
during April and less than 2 percent during May at the two sites). The reduction in
flow may adversely affect American shad, striped bass, chinook salmon, and steelhead
as described below. This is a significant impact.

Mitigation Measure 4d-20. Maintain Flow Needed for Successful Spazoning and Larval
Transportation.

Flow in the lower American River cannot be decreased below modified D-1400 levels
which provide a minimum level of fisheries protection. American shad and striped
bass spawning requirement information will be reviewed to determine if the proposed
changes in the flow regime in the lower American River would adversely affect
spawning success and larval transportation during wet periods. Based on these results,
suitable flow releases can be implemented to provide for successful spawning and egg
and larvae transportation. Higher flow standards, including dedicating water to meet
the standards is under consideration as part of the CVPIA process. Prior to the final
determination of standards, this impact remains potentially significant.
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Impact. Decrease in Striped Bass and American Shad Spawning.

Reduced flows have the potential to adversely affect American shad and striped bass
spawning success. American shad and striped bass are broadcast spawners and require
sufficient flow to transport their eggs and developing larvae to the Delta. Reduced
flows would increase the transportation time and increase the potential for predation
and other sources of in-river mortality. In addition, the reduced flow would
concentrate the larvae in the remaining water and increase their potential to be
entrained at the Delta pumps.

Mitigation. hnplement Mitigation Measure 4d-18.

Impact. Decreased Suitable Spawning Habitat for Late-Spawning Steethead.

Some of the steelhead run arrives in the spring to spawn. These fish represent the end
of the year’s run. Because these spawners still contribute to the run, this impact is
significant.

Mitigation. Implement Mitigation Measure 4d-19.

Spawning habitat for late-spawning steelhead will be evaluated to determine if flow
reductions are likely to reduce the amount of spawning habitat. Habitat improvement
measures can reduce the impact of flow reductions but would be unlikely to eliminate
the impact. In addition, implementing Mitigation Measure 4d-18 would reduce the
impact to a less-than-significant level.

Impact. Decreased Spring Conditions for Outmigrant Salmon and Steelhead Juveniles
Because of Reduced Flow.

Chinook salmon and steelhead juveniles migrate out of the American R~ver during
spring. Decreased flows may result in slower velocities and longer transit time through
the American River. Similarly, flow reductions of about 7 percent during April and
May in the Sacramento River downstream of the confluence may adversely affect
outmigration conditions to San Francisco Bay for juvenile salmonids originating in the
Sacramento River. This is a significant impact.

Mitigation Measure 4d-21. Provide Suitable Flows to Move Smott Through the
American River.

Providing a relatively high streamflow for a few days may speed the movement of
smolts out of the lower American River. The timing of the release would be based on
the physiological condition of the smolts. In addition, an increase in the Sacramento
River flow would improve passage of smolts through the Delta.
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The effects of this measure are unknown prior to site specific studies and therefore the
impact is considered potentially significant.

Impact. Dewatering of Redds at Low Flows.

High flows during the fall spawning period would provide greater spawning habitat.
However, if flow decreases in subsequent months, this habitat may be reduced. Such a
decrease in streamflow may result in the dewatering of redds constructed in relatively
shallow water at higher flows.

Simulated flows for October through December for Nodes 15 and 16 (Nimbus and H
Street) show similar or increased flow from October to November and November to
December. Using a month-to-month flow change of 10 percent as a criterion, there were
three instances of decreased flow from October to November and 23 from November to
December for the 70-year simulation period.

The importance of a given change in flow depends on the habitat used at the higher
flow, the timing of the flow change, and the rate of change. The simulations
demonstrate that the fall releases from Auburn Dam assumed in the modeling could
create usable habitat that would benefit spawning but that flow was not always
maintained, resulting in a decrease in flow. This change in flow would reduce or
eliminate any benefits provided in the previous month. This is a significant impact.

Mitigation Measure 4d-22. Determine Effective Incubation and Habitat Using Models
Such as IFIM.

The amount of potential spawning habitat available will be estimated for each
stream flow release. These models will be used to determine the relationship between
stream discharge and spawning habitat availability. This relationship can be used to
estimate the potential for changes in streamflow to result in the dewatering of redds.
Streamflow releases could then be implemented that would reduce the susceptibility of
redds to become dewatered. This measure would mitigate the impact to a less-than-
significant level.

Mitigation Measure 4d-23. Pattern Water Releases to Accommodate Salmon Spawning.

Folsom reservoir could be operated to avoid the flow swings simulated in the modeling.
Such operation would include avoiding large releases while Auburn Dam is releasing
water.
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Impact. Increased Attraction Flows during the Fall.

Higher flows during the fall may provide improved attraction flows for fall-ru~
chinook salmon, a beneficial effect of the higher flows expected during October and
November.

Mitigation. None Required.

Impact. hnproved Outmigration Conditions for Winter-Run Chinook Salmoff.

Winter-run salmon juveniles emigrate during October to November. Increased flows in
the Sacramento River downstream of the confluence with the American River could
result in faster transit through the Delta and decreased predation loss. If not
accompanied by substantial increases in pumping, increased flows could result in
increased survival of outmigrants to diversion because of the decreased density of the
outmigrants in the water column. This is a beneficial impact.

Mitigation. None Required.

Comparison of Three Auburn Dam Options

The 900,000 af and 1,200,000 af Auburn Dam options have similar maximum storage
capacities. As a result, streamflow releases from these components would be similar
under most hydrologic conditions. The smaller storage capacity of the conservation
only option would result in higher streamflow releases during spring (similar to
existing conditions) and lower streamflow releases during summer. The potential to
affect the fisheries resources in the American River and the Delta is similar for these
components. The main difference between these options is that the conservation only
option would store less water and thus would have a smaller effect on the aquatic
resources.
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Section 4e
Water Quality

INTRODUCTION

This section summarizes the general water quality of surface and ground-water
resources in the study area.

ENVIRONMENTAL SETTING

Surface Water Quality

The surface water quality in the study area depends primarily on the mass balance of
various water quality constituents from tributary streams, agricultural return flows,
subsurface drainage flows, permitted discharges from M&I sources, and urban runoff.
Water quality also varies during the year based on the variable nature of these factors
and water flow. Typically, the water quality of tributary streams is influenced by the
mineral characteristics of materials through which they flow and by the chemicals
leached from soils of the stream’s watershed.

Beneficial uses are an important factor in surface water quality management. Water
quality must be consistent with the requirements of the intended beneficial use and
comply with the appropriate water quality standards. Beneficial uses for surface waters
in the study area are established by the Central Valley Regional Water Quality Control
Board (RWQCB) and reported in the water quality control plan. Beneficial uses for
surface waters in the study area generally include irrigation, municipal and industrial,
recreation, fishery habitat, and wildlife habitat (Appendix A).

Water quality objectives are established by the state to protect these beneficial uses
consistent with the applicable provisions of Section 303 of the federal Clean Water Act
and the state’s Porter-Cologne Water Quality Control Act. Porter-Cologne defines
water quality objectives as "...the limits or levels of water quality constituents or
characteristics which are established for the reasonable protection of beneficial uses of
water or the prevention of nuisance within a specific area" (Water Code Section
13050[h]). The objectives are written to acknowledge that water quality can vary to
some extent without unreasonably affecting beneficial uses (Appendix A).

The SWRCB conducts water quality assessments of the major surface water resources
every two years and publishes a report that qualitatively summarizes water quality
conditions for the appropriate beneficial uses (State Water Resources Control Board,
1992) (Appendix A). This assessment is the basis for characterizing water quality of the
various water bodies discussed in this EIR/EIS.
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American River

Water in the South Fork of the American River is typically high in calcium bicarbonate
with a moderately low mineral content. The upper reaches have average total dissolved
solids (TDS) concentrations ranging from about 26 to 28 milligrams per liter. The water
quality of Alder Creek is considered good with low potential for containing salts,
nutrients, or pesticides. Weber Creek has a naturally occurring high mineral content
because of the geologic conditions in its watershed (Jones & Stokes Associates, 1992).

In 1962, shutters were installed in Folsom Dam allowing water to be released from
various depths. Operation of the shutters has facilitated lowering late summer and fall
water temperatures in the lower reaches by blending water discharged from various
depths. Even with the operation of the shutters, periodic low flows during late
summer, when Folsom Reservoir storage is low, can generate higher water
temperatures that jeopardize juvenile fish (U.S0 Bureau of Reclamation, 1988).

Water quality in the lower American River is influenced by urban runoff, but is
generally good for all beneficial uses (State Water Resources Control Board 1992).
However, the pH levels have not met beneficial use objectives on numerous occasions
during years when the river flow is low (U.S. Army Corps of Engineers, 1991).

Sacramento River

The water quality of the Sacramento River near Keswick is controlled primarily by
Shasta Reservoir. The favorable water quality in Shasta Reservoir maintains low levels
of turbidity, suspended solids, and color in the Sacramento River at Keswick. However,
during extended drought conditions, Lake Shasta storage may decrease such that the
temperature of the water released from the lake results in adverse downstream water
temperature.

Spring Creek, a tributary to the Sacramento River near Keswick, often carries runoff
from Iron Mountain Mine during wet periods. The water in Spring Creek can exhibit
high trace-element concentrations (copper, zinc and cadmium) and low pH levels. The
Spring Creek Debris Dam was designed to eliminate uncontrolled releases of this poor-
quality water directly into the Sacramento River. In order to dilute Spring Creek water,
releases from the Spring Creek Debris Dam are timed with releases from Shasta Dam.
However, during critical dry years and low flow conditions, releases from Shasta
Reservoir have been inadequate for dilution, and fish kills have occurred.

Flows in the Sacramento River below Keswick are supplemented by imports from the
Trinity River. The imported Trinity River water is often cooler than the waters released
at Keswick, resulting in lower average temperatures in the Sacramento River. The
added volume of water imported from the Trinity River also augments dilution flows.
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The Sacramento River between Colusa and Verona is affected by the Feather River and
agricultural return flows via Sutter Bypass and the Colusa Basin Drain. The Sutter
Bypass contributes agricultural return flow to the Feather River. The Colusa Basin
Drain discharges to the Sacramento River increase the levels of dissolved solids and
other constituents. The Sacramento River water quality for aquatic habitat in this reach
is impaired because of mercury and various pesticides originating from the Colusa
Basin Drain. High sediment loads ~from the Colusa Basin Drain are also a problem
(State Water Resources Control Board 1992).

Water quality of the Sacramento River near its confluence with the American River
ranges from medium to good for numerous beneficial uses (State Water Resources
Control Board, 1992). Discharges of urban runoff and seasonal agricultural runoff are
the principal sources of water quality problems in the Sacramento River at this location
(U.S. Army Corps of Engineers, 1991).

Feather River

Flows in the Feather River are regulated by Oroville Dam of the SWP and operated to
provide water for agricultural and urban water demands, flood control, hydropower,
recreation, and management of Delta water quality. The quality of Feather River water
between Oroville Dam and the confluence with the Sacramento River is generally
acceptable for the identified beneficial uses except for periodic impairment related to
excessive concentrations of mercury, various pesticides, and toxaphene that can impair
aquatic habitat (State Water Resources Control Board, 1992).

Mokelumne River

The water quality of the lower Mokelumne River is impaired due to non-point source
discharges of toxic pollutants. Historically, the Penn Mine (located upstream of the
Camanche Reservoir) has contributed acidic mine runoff flows that contain high levels
of copper, zinc and other trace elements to the Mokelumne River. Major fish kills in
the Mokelumne River have been attributed to this acidic runoff. In 1977, abatement
facilities were constructed in an attempt to mitigate the leaching of the mine. Low flows
in the Mokelumne River have historically impaired aquatic resources.

Calaveras River

The water quality of the Calaveras River below New Hogan Reservoir is considered
good in terms of TDS, chemical and mineral composition (U.S. Army Corps of
Engineers, 1976; EIP Associates, 1984). In recent years, the aquatic resources have been
impaired by low river flows.
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San Joaquin River

The San Joaquin River receives a large volume of agricultural return flows from surface
runoff and subsurface drainage that contributes to the high concentrations of various
minerals, trace elements, and TDS. During a relatively recent, continuous 8-year period
of historic average inflows, the San Joaquin River near Vernalis failed to meet state
water quality standards during 43 percent of the months. During periods of low flow
and high diversions, the direction of the lower river can reverse, allowing saline water
from the Delta to infiltrate. Near the Delta, San Joaquin River water quality improves
compared to upstream reaches because of freshwater inflows from tributary streams.
However, relatively high mineral concentrations still occur even after dilution. Another
water quality problem in the lower San Joaquin River is biostimulation resulting from
high concentrations of nitrogen and phosphorous.

Stanislaus River

The water quality of the upper Stanislaus River is generally good; however, as the river
flows across the San Joaquin Valley floor, the mineral concentration and TDS level
increase, decreasing the water quality. The temperature of the river increases as it flows
toward its confluence with the San Joaquin River because of low hydraulic gradient and
reduced flow (State Water Resources Control Board, 1975). The lower Stanislaus River
routinely exceeds the recommended levels for pesticides and other related chemicals
because of agricultural irrigation activities (State Water Resources Control Board, 1992).

Sacramento-San Joaquin Delta

Salinity intrusion is the primary water quality concern associated with the Sacramento-
San Joaquin Delta. Salinity levels in the Delta are affected by tide-related salt water
intrusion from Suisun Bay, local discharges from agricultural drainage, and Delta fresh
water outflow conditions. In addition, the San Joaquin River in particular can
contribute high salt loads to the Delta. Agricultural return flows from Delta islands
contribute to the increased levels of pesticides and other contaminants. The existing
water quality of the Delta is considered generally good for the identified beneficial uses.

Ground-water Quality

Ground-water quality in the study area is generally suitable for the various identified
beneficial uses. However, localized ground-water quality problems occur in the study
area. These problems include intrusion of saline ground-water, contamination from
naturally occurring constituents, and seepage of toxic materials from specific land uses.

Ground-water aquifers in the study area have historically been affected by pumping to
meet agricultural and M&I demands. General reductions in ground-water table
elevations were being reported as early as 1914 (California Department of Water
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Resources, 1974). These ground-water depressions cause the reversal of natural
ground-water flow directions which results in ground-water intrusion of saline waters
from the Delta, which flow eastward toward Sacramento and Stockton. The eastern
boundary of intruded saline aquifer is moving eastward below Stockton at a rate of
about 140 to 150 feet per year (California Department of Water Resources, 1967).

Naturally occurring water quality constituents that affect the suitability of ground-
water resources for the various beneficial uses in the study area that are found in
elevated concentrations include TDS, chloride, sodium, sulfate, boron, nitrate, arsenic,
selenium, iron, and manganese. These constituents occur as non-point sources at
various locations in the study area. The potential effect of these constituents depends
on the beneficial uses, the extent of the affected ground water, and the actual
constituent concentration. In some localized areas, water treatment is being used to
improve ground-water quality for various beneficial uses for which it would otherwise
not be well suited.

Specific sites in the study area have underlying ground-water aquifers that have been
contaminated with various toxic materials that have accumulated as a result of the
overlying land uses. A number of EPA Superfund and military sites exist in the study
area. The water quality constituents found in these point source locations include a
wide variety of industrial solvents, hydrocarbons, pesticides and trace elements. These
contaminated sites are generally in some stage of the ground-water remediation
process.

A major consideration in managing ground-water resources is that continued pumping
tends to create additional ground-water quality problems by facilitating the movement
of the constituents of concern. This is especially important for the point source toxic
contaminants where ground-water pumping in adjacent uncontaminated areas can
induce the movement of a contaminated plume of ground water off site. This condition
can affect the beneficial uses of adjacent areas and increase the difficulty and cost of the
ground-water remediation effort.

IMPACTS OF ALTERNATIVES

Methodology

Increases in river water temperatures in the study area, particularly during the summer
and fall months, could have an adverse impact on the aquatic habitat or violate
standards. It was assumed that changes in river flow and reservoir storage are indirect
indicators of changes in water temperature, and that low flow and storage raise water
temperatures while high flow and storage decrease water temperatures. Lake Shasta
storage and Sacramento River flow at Keswick, and Folsom Reservoir storage and
American River flow at Nimbus were analyzed to assess temperature impacts. These
hydrologic parameters are discussed in Section 4a.
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Altered streamflow conditions because of new or expanded diversions may increase
salinity or reduce the dilution of potentially toxic constituents. Decreases in streamflow
during high-flow months will not significantly impact water quality. The operation of
new facilities constructed from implementation of the ARWRI project alternatives will
be consistent with existing and future regulatory criteria. The minimum streamflow
criteria discussed in Section 3 applies accordingly.

The construction of project facilities could have significant short-term impacts on water
quality from increased runoff erosion and sedimentation. The operation of heavy
equipment in and near watercourses can cause significant water quality impacts from
disturbance of soils and riparian vegetation. Similarly, toxic materials entering
watercourses during construction can have significant water quality impacts.

The two action alternatives will result in stabilizing existing ground-water conditions at
1990 levels. This analysis assumes that existing and planned remediation efforts will
address the existing problems at contaminated ground-water sites.

Significance Criteria

A temperature impact was assumed to occur if the model showed a decrease in flow
and storage during the driest 10 percent of the years. Changes in streamflow that could
result in less dilution flow in rivers or the Delta and result in a violation of standards
were also considered to be significant impact.

Also considered significant are changes in ground-water conditions and streamflows
that result in a degradation of water quality to levels below those established by
regulatory criteria and water quality impacts that affect existing beneficial uses.

Impacts and Mitigation

Temperature

Changes to existing streamflow from the operation of new and existing facilities in
accordance with the program alternatives could have a significant effect on existing
water temperature conditions. However, even under existing conditions, operational
constraints and low-flow conditions have resulted in water temperatures that exceed
the SWRCB surface water quality objectives.

Impact. Increase in Water Temperature from Reduced Streamflow.

Model simulations for Sacramento and American Rivers, Lake Shasta, and Folsom
Reservoirs show decreases in flow and storage in dry years under the No-Action
Alternative. These changes could result in adverse river temperatures during dry
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years, when storage is low. The action alternatives have varying effects on these flows
and storages (Section 4a, Appendix E). Because of the similar flow and storage
conditions between the program alternatives and the No-Action Alternative, no
significant differences in river temperature are expected relative to no action. However,
because the No-Action Alternative could increase the potential of temperature
problems and implementation of the program alternatives will not mitigate the existing
temperature problems, this is a significant and unavoidable impact.

Mitigation. None Available.

The potential for temperature impacts under existing and program conditions could be
reduced through reservoir reoperations such as those being considered for the CVPIA
PEIS. Detailed temperature modeling should be performed prior to program
implementation.

Water Quality

Existing water quality conditions may be affected by the operation of program facilities
under the action alternatives, changes in the operation of existing surface water
facilities, new or increased diversions, water transfers, and other program components.

Impact. Change in Delta Salinfty Levels Due to Altered Flow Patterns.

The variations in simulated Delta outflow between existing conditions and the No-
Action Alternative result primarily from the changes in Delta standards. The action
alternatives result in similar Delta outflow as the No-Action Alternative. In addition,
the PROSIM analysis always met the X2 salinity standard in the Delta. This impact is
less than significant.

Mitigation. None Required.

Impact. Increase in Acid Mine Drainage Concentration.

The computer simulation indicated that wet-period Sacramento River flow changes at
Keswick for the action alternatives are the same as those expected for the No-Action
Alternative and existing conditions. Therefore, there is no potential for increases or
decreases in acid drainage or reduced dilution from changes in river flow conditions.
Any reduction to Mokelumne River flows would occur under surplus flow conditions
only. Previous acid mine drainage problems have occurred only under historic low-
flow conditions, which would correspond with periods when water would be
unavailable for diversion under the action alternatives.    However, because"
implementation of the project alternatives will not mitigate the existing problems from
these acid mine drainage events, this impact is considered significant and unavoidable.
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Mitigation. None Available.

Impact. Change in Delta Water Quality from Proposed Beaver Slough Diversion.

The Beaver Slough Diversion, if selected over the Freeport Diversion would decrease
interior Delta flows during low-flow events compared to the existing condition. The
diversion change flow patterns and reduce freshwater in local channels.This is a
significant impact.

Mitigation 4e-1. Manage Beaver Slough Diversion

The lead agency should operate the proposed Beaver Slough diversion only during
high-flow periods when Delta cross channel gates are open. This impact is less than
significant after mitigation.

Impact. Change in Water Quality from Proposed Stanislaus River Water Transfer.

The significance of this potential impact depends on the terms and conditions of the
proposed transfer. Conceptually, any decrease in flow during certain times of the year
could have a significant adverse impact on water quality, while a decrease in
agricultural return flows could potentially have a beneficial impact by reducing
nutrients, metals, and pesticide contributions to the surface waters. Any water transfer
would be the subject of additional future environmental documentation and the
significance of potential impacts and requirements for mitigation would be determined
at that time. Studies conducted for future environmental documentation should assess
the impact of the proposed transfer on water quality. If a significant adverse impact is
found, then mitigation should be proposed to maintain water quality within the
threshold concentrations identified by the SWRCB. This proposed water transfer is
considered a significant impact on water quality.

Mitigation Measure 4e-2. Manage the Transfer to Avoid Water Quality Problems.

Potential mitigation measures would include managing the transfer diversions to avoid
low-flow periods, avoid transfers that reduce streamflow during critical water quality
periods, or reduce diversion amounts. Because the nature of the transfers and the
application of this mitigation is unknown, this impact re’mains potentially significant.

Impact. Degradation of Water Quatity from Feather River Diversion.

The assumed Sutter County Feather River diversion would reduce flow in surplus flow
conditions and increase flow in dry periods. This type of operation would have a less-
than-significant or possibly beneficial impact on water quality.
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The proposed location of the PCWA diversion would be upstream of the Sutter Bypass
discharge to the Feather River. The Sutter Bypass drains agricultural lands, and this
water contains constituents associated with the impairment of water quality, including
trace elements and pesticides. The expected reduction in Feather River flow resulting
from the water transfer is minor compared to the total Feather River flow volume and
would be consistent with flow standards. However, some impact on water quality
between the point of diversion and the confluence with the Sacramento River could
occur under low-flow conditions. The significance of impacts on water quality depends
on the operation of the diversion, which is presently unknown. Impacts on water
quality in the American River could be beneficial relative to the entire PCWA diversion
occurring from American River. PCWA would be required to provide environmental
documentation before the SWRCB would change the point of diversion and place of use
of this water. As part of future environmental documentation, studies should be
performed to assess the impact of the proposed change in point of diversion on Feather
River water quality between the point of diversion and the Sacramento River
confluence. If a significant adverse impact is found, then mitigation should be
proposed to maintain water quality within the threshold concentrations identified by
the SWRCB. This diversion is a potentially significant impact on water quality.

Mitigation Measure 4e-3. Manage Diversion to Avoid Water Quality Problems.

Potential mitigation measures would include managing the diversions to avoid low-
flow periods or reducing the diversion amount. Modifying the diversion would reduce
the impact to less than significant.

Project Construction

Project construction activities have the potential to cause significant impacts on water
quality from increased transport of soil materials to water bodies from increased runoff
and erosion at the construction site and adjacent area. In addition to potential increases
in sediment loads, the concentrations of other water quality constituents (e.g. salinity,
general minerals, and trace elements) also may increase. Standard operating
procedures are usually developed for construction projects to mitigate the potential
impacts on water quality and other resources from construction activities.

Impact. Degradation of Water Quality frown Construction of Facilities.

The construction of the program facilities in the action alternatives could result in
potentially significant impacts on water quality, compared to the existing conditions
and the No-Action Alternative. Any impacts are expected to be temporary, occurring
only during and immediately after construction. This is a significant impact.
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Mitigation. Imple~nent Mitigation Measures 4d-1 and 4d-2.

Implementation of these measures would reduce this impact to less than significant.

Ground Water

The ground-water aquifers in the study area under the action alternatives will be
managed conjunctively with surface water to minimize overdraft and maintain a
predetermined storage. In contrast, under the No-Action Alternative, ground water in
the study area would continue to be mined, resulting in continuing long-term ground-
water overdraft. This condition could hinder existing ground-water remediation efforts
and encourage accelerated intrusion on saline waters.

Impact. Degradation of Ground-water Quality.

The continued mining of ground water under the No-Action Alternative will exacerbate
water quality problems in the study area aquifers. Saline ground water and
contaminated ground water will migrate faster than under existing conditions because
of the increased drawdown and gradiant. This is a significant impact.

Mitigation. None Available.

Ground-water quality will stabilize over time from the implementation of the action
alternatives because of the coordinated management of the surface and ground-water
resources. This management will avoid the overdraft associated with the No-Action
Alternative. Under the action alternatives, this impact is less than significant.

No-Action Alternative

Under the No-Action Alternative, existing water quality trends are expected to
continue. Surface water quality conditions are expected to continue a gradual
degradation as demands increase with time and supply remains relatively constant.
Ground-water quality is also expected to degrade as pumping increases to meet future
demands. This will result in accelerated intrusion of saline waters into the ground-
water aquifer along with increases in the levels of salinity and other constituents.

Conjunctive Use Alternative

Surface and ground-water quality conditions are expected to improve under this
alternative as compared to the existing condition and the No-Action Alternative from
the more efficient integrated management of water resources in the study area. Short-
term significant impacts on water qu.ality are expected during and immediately after
construction of project facilities. Impacts on aquatic resources from increases in stream

Page EIPJEIS 4e-10 ARWRI Draft EIPJEIS

C--077874
C-077874



Section 4e - Water Quality

temperatures are not expected since stream flow changes associated with this
alternative are minor.

Auburn Dam Alternative

Water quality impacts for this alternative are expected to be generally the same as those
described for the Conjunctive Use Alternative. However, the Auburn Dam Alternative
would have different water quality impacts on the American River associated with the
construction and operation of Auburn Dam. During the spring, streamflow would be
reduced as reservoir storage is increased. Water temperatures would remain relatively
unchanged during this high-flow period. In contrast, increased streamflows from
discharges of stored water in late summer and fall potentially could be beneficial by
reducing water temperatures.
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Section 4f
Energy and Power

INTRODUCTION

This section describes the energy and power resources of the study area. A more
detailed description is contained in Appendix A. Energy resources in the study area
include electricity and natural gas. Power resources refers to the generation of power
from hydroelectric facilities. Because this project may affect CVP water supply, CVP
power facilities could be affected. Because proposed project facilities would primarily
consume electrical energy, the discussion that follows addresses only electrical services.

ENVIRONMENTAL SETTING

Hydroelectric generation facilities were constructed as part of 11 CVP water supply
facilities and include turbines, generators, and powerplant substations and switchyards.

Electrical services are provided in the study area by the City of Roseville, SMUD, and
PG&E. The City of Roseville provides electricity to portions of Placer County. SMUD
provides electricity to portions of Sacramento County. PG&E provides electricity to E1
Dorado and Sutter Counties and portions Of Placer, Sacramento, and San Joaquin
Counties.

Power Facilities

The CVP includes several power generation facilities at the various dams, including:
Folsom and Nimbus powerplants, Shasta and Keswick powerplants, Trinity River
Division powerplants, San Luis Unit powerplants, and New Melones powerplant.

Power Generation

Power generation from CVP generation facilities fluctuates with reservoir releases and
storage levels. Reservoir releases are significantly affected by droughts, minimum
streamflow requirements, flow fluctuation restrictions, and water quality requirements.
For example, recent dry periods reduced the water level in Lake Shasta, warming the
surface water that passed through the turbines. To maintain river temperature, cold
water was released, which required bypassing the turbines without generating power.

Power Marketing

Currently, project use load, the energy needed for CVP purposes, accounts for about 30
percent of the power generated by CVP. Project use loads in 1992 ranged from 235 MW
during on-peak hours to 345 MW during off-peak hours. To minimize the economic
cost of project use load, Reclamation attempts to maximize the use of pumping plants
during off-peak hours. Surplus commercial power, or the power remaining after
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Section 4f - Energy and Power

project use load is met, may be sold to nonpreference utilities. The first commercial
power generated by the CVP generation facilities was sold to PG&E in 1945. Preference
power customers began to take delivery in the late 1940s.

Power Generation and Power Purchases

CVP power is not always generated at the appropriate times to meet peak power needs
of the CVP project use load and the preference power customers. In addition, power
generation is frequently reduced because of reservoir storage conditions. During these
conditions, Western Area Power Administration (WAPA) banks power with PG&E and
other entities to meet project use loads and preference power customer loads.

Power Sales

Power rates for preference power customers are determined by WAPA every five years
in a Power Repayment Study (Western Area Power Administration, 1993). The purpose
of the Power Repayment Study is to determine if revenues from power sales will be
sufficient to pay all costs assigned to the CVP power resources. The revenues must be
sufficient to recover the CVP facility power investment, operation and maintenance
expense, interest expenses, the investment in federal transmission facilities, the cost of
replacement of all power facilities within the service life of the facilities, and the cost of
assisted irrigation investment within the CVP repayment period.

Existing Policies

The CVP facilities have been constructed and are operated under Reclamation law and
the authorizing legislation for each facility. Initially, Reclamation projects were
authorized under the Reclamation Act of 1902. The act proposed that the projects were
to be developed solely for irrigation purposes.

In 1906, the Reclamation Act was amended to include power as a purpose of the
projects if power were necessary for operation of the irrigation water supply facilities or
if power could be developed economically in conjunction with the water supply
projects. The act also allowed sale of surplus power under the terms of 10-year
contracts.

The Reclamation Project Act of 1939 modified Reclamation law for all Reclamation
facilities, including CVP. This act changed the maximum term of Reclamation’s water
supply and power contracts to a period of 40 years, reconfirmed the preference clause,
and included the policy that the federal government would market power to serve the
public interest rather than to obtain a profit.
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Section 4f - Energy and Power

Energy

The State of California determines electrical service boundaries. In the affected areas,
the state has designated the City of Roseville, PG&E, and SMUD. Lodi, located in the
southern portion of the study area, also provides electricity to customers in the city.
However, no program components are located in Lodi.

IMPACTS OF PLAN COMPONENTS

The alternatives would affect energy primarily during their construction and operation.
Construction-related energy use includes gas or diesel fuel needed for machinery and
electricity. Operational effects on energy include electricity for pumps to lift water into
(or from) reservoirs and to divert water from streams, and typical operations and
maintenance. Energy is also consumed to pump ground water.

Elecfrical services would need to be provided for new water treatment plants and
wastewater reclamation components. The size and capacity of these facilities is
unknown. This information would be determined in future design studies.

Methodology and Assumptions for Impact Analysis

The public and private utilities will continue to provide electrical services in the areas
where they are currently providing services. This analysis assumes that future facilities
would use energy-efficient pumps, motors, and other equipment and generally follow
BMPs for energy consumption management. The project components that involve
expansion of existing facilities are assumed to continue to use existing energy resources.

The analysis assumes no changes to existing hydroelectric generation facilities and no
new power facilities. The analysis is based on monthly simulated flows at Nimbus on the
American River and the Reclamation power model.

Power Model Results

The Reclamation power model was run using the results of PROSIM. The power
generation mimics the changes in flow, discussed in Section 4a. Power generation for
the northern CVP includes the changes in Folsom Reservoir generation and generation
from other CVP reservoirs. The changes in the northern CVP production are due to the
changes simulated from Folsom Reservoir (Tables 4f-1, 4f-2). The total power
generation was also simulated for the alternatives (Table 4f-3). Power model results are
also summarized in Appendix E.
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Table 4f-1
Simulation of Energy Generation at Folsom Reservoir (MWH)

Average Year Dry Year Average

Conjunctive Auburn Conjunctive Auburn
Existing No-Action Use Dam Existing No-Action Use Dam

Month Conditions Alternative Alternative Alternative Conditions Alternative Alternative Alternative

January 57 57 55 54 24 23 22 23
February 59 58 57 56 24 22 19 18
March 66 64 61 60 44 45 42 42
April 63 62 59 37 37 40 37 28
May 62 64 60 42 29 33 31 33
June 74 74 70 66 49 53 50 51
July 70 60 56 60 60 52 47 49
August 65 55 50 56 54 32 27 33
September 43 42 40 43 30 28 27 28
October 31 30 28 37 24 22 21 22
November 33 33 32 52 21 20 19 20
December 45 45 44 45 22 21 20 22

Table 4f-2
Simulation of Energy Generated for the Northern CVP (MWH)

Average Year Dry Year Average

Auburn Conjunctive Conjunctive Auburn
Existing No-Action Dam Use Existing No-Action Use Dam

Month Conditions Alternative AlternativeAlternative Conditions Alternative Alternative Alternative

January 337 340 339 339 148 149 148 149
February 345 344 341 342 140 137 134 134
March 364 365 362 363 241 225 222 222
April 426 422 397 419 236 255 250 244
May 514 520 496 516 315 323 323 326
June 540 552 546 548 355 375 370 373
July 540 510 510 505 379 362 357 360
August 462 439 439 435 335 308 307 306
September 262 261 262 258 197 195 194 " 197
October 322 312 318 310 222 198 196 198
November 290 297 316 295 154 160 158 160
December 359 367 368 367 144 152 151 152
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Table 4f-3
Yearly Average Power Generation

Folsom Reservoir Northern CVP

No- Conjunctive Auburn No- Conjunctive Auburn
Existing Action Use Dam Existing Action Use Dam

Conditions Alternative Alternative Alternative ConditionsAlternative Alternative Alternative

Average Year

Energy 668 645 613        609       4760 4730 4698 4694
Capacity 183 183 181 182 1239 1240 I240 1241

Dry Year

Energy 427 400 362 369 2953 2925 2810 2819

Criteria for Determining Significance

A significant adverse impact on energy is determined to occur when the construction or
operation of a component would:

¯ use fuel, water, or energy in a wasteful manner;
¯ encourage activities that result in the use of large amounts of fuel, water, or energy;

or
¯ alter the power production by more than 10 percent as simulated in the power

model.

Impacts and Mitigation

New Storage

The following impact applies to all the storage facilities proposed in the ARWRI. An
additional impact for the Auburn Dam facility is listed separately.

Impact. Change in Available Energy Because of These Co~nponents.

Construction and operation of these components would consume energy. However,
neither activity fails the significance criteria. Therefore, this impact is less than
significant.
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Section 4f - Energy and Power

Mitigation Measure. None Required.

Steps that should be taken to minimize consumption of energy during the construction
of these components include using energy-efficient construction vehicles and using
local quarries or disposal sites to reduce truck trips for construction.

Auburn Dam

Although Auburn Dam could eventually be fitted with power facilities, this EIR/EIS
does not address that aspect. Power generation facilities would add power to the
regional electrical grid and would have to follow an extensive licensing procedure,
including environmental documentation, before being approved.

Impact. Reduced Energy Use Related to Delivering Water Suppties from Auburn Dam.

The Auburn Dam component would supply water to PCWA and other downstream
users. Depending on the size of the reservoir, PCWA’s current pumping lift to divert its
entitlement from the river near the dam site could be reduced. This a potentially a
beneficial impact.

Mitigation Measure. None Required.

New and Existing Diversions

The impacts and mitigation associated with construction of new diversions or
expanding existing facilities would generally be similar for each component.

Impact. Change in Available Energy Because of New and Existing Diversions.

Additional energy for pumping would be required to divert water. The exact amount
of water would depend on the flow rate and the elevation of the delivery point. This
information would be determined in future design studies. The energy consumed to
divert from the river would offset to some degree the energy associated with increased
ground-water pumping under the No-Action Alternative (Section 4b). This impact is
less than significant.

Mitigation Measure. None Required.

Conveyance Facilities

The impacts and mitigation associated with construction of the Feather River
conveyance facility or the SJCCF would generally be similar.
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hnpact. Change in Energy Use for Gravity Flow Canals.

The SJCCF and the Feather River diversion would flow by gravity and not induce
additional energy use. This would be a savings from the No-Action Alternative, which
uses ground water (and associated pumping) to meet water demands for the areas
served by these facilities. This would be a beneficial impact.

Mitigation Measure. None Required.

Wastewater Facilities

The impacts and mitigation associated with the expansion of wastewater reclamation
facilities are similar for each facility.

Additional pumping would be required to treat additional flows in each of these
facilities. The exact amount would depend on the flow rate and specific treatment
process. As previously mentioned, this analysis assumes the use of efficient pumps,
motors, and other mechanical equipment.

Impacts of the Alternatives

No-Action Alternative

The No-Action Alternative would require extensive energy consumption for ground-
water pumping to meet demands. As the ground-water storage declined, the energy
use would increase.

Simulations of CVP power show that the No-Action Alternative results in changes in
power generation for July and August that exceed the 10 percent significance criteria.

Impact. Reduction in Power Generation.

Folsom Reservoir power generation decreases from the existing conditions more than
10 percent in the summer. This is a significant impact.

Mitigation. None Available.

Conjunctive Use Alternative

The Conjunctive Use Alternative would result in use of energy resources for most of the
components. In addition, energy would be required to recover ground water under this
alternative. This situation would be especially acute in drought years, when the
demand is met entirely by ground-water pumping.
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Section 4f- Energy and Power

The simulated energy generation under the Consumptive Use Alternative is similar to
the existing conditions and an improvement over the No-Action Alternative.

Auburn Dam Alternative

The Auburn Dam Alternative would result in impacts on energy resources from nearly
all the components. Because this alternative delivers water to downstream users at
levels close to the demand, including during drought periods, no additional energy is
associated with drought-year pumping.

The Auburn Dam Alternative causes reductions in simulated energy production in April
and May when the reservoir is storing water, and increases in October and November,
when the reservoir releases water.

Impact. Reduction in Power Generation.

The power generation from Folsom Reservoir changes because of assumed operating
conditions for the multipurpose facility at Auburn. The changes result in an adverse
impact in April and May and a beneficial impact in November. For all months the energy
production decreases. This is a significant impact.

Mitigation Measure 4f-1. Operate Auburn Dam to Avoid Power Impacts.

This program EIR/EIS did not attempt to determine the optimum operation for the
Auburn Dam component. Site-specific design should consider the power implications
of reservoir releases. At the program level, this impact remains potentially significant.
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Section 4g
Agricultural and Regional Economics

INTRODUCTION

This section describes the agricultural setting and general employment and income in
the five-county study area.

Agriculture

Although most of Sacramento and San Joaquin Counties are in the study area, only
portions of El Dorado and Placer Counties and a very small portion of Sutter County
are included in the study area. Information on agricultural production and general
employment and income in the area is readily available only on a countywide basis.

Agriculture is a major economic activity in the study area. In 1994, the value of
agricultural production in the five-county area exceeded $1.8 billion, and more than 1.8
million acres were devoted to agriculture (Table 4g-1). Measured in terms of acreage in
production and value of output, San Joaquin County is by far the most important
agricultural county in the five-county area. Crop values include timber harvest in El
Dorado and Placer Counties.

For the entire five-county area, gross 1994 agricultural returns averaged more than $980
per acre, with a high of nearly $1,540 per acre in San Joaquin County and a low of less
than $330 per acre in E1 Dorado County. In 1992, cash receipts from agricultural
marketings in California totaled more than $18.2 billion, and the value of agricultural
production in the five counties amounts to approximately 10 percent of the total. The
three leading crops by production value in the five counties are shown in Table 4g-2.

Agriculture is least diversified in E1 Dorado County, where the three leading crops
account for 87 percent of countywide agricultural output; it is most diversified in San
Joaquin County, where the top three crops account for only 38 percent of crop
production value. In the other three counties, the three leading crops account for 55-59
percent of agricultural output.

Table 4g-3 shows the crops grown in the portions of each of the five counties within the
study area and the estimated value of those crops. The cropping patterns were
developed by DWR for use in projecting future water needs in the study area and
appear in its Urban and Agricultural Water Demands in the American River Study Area,
October 29, 1993. The cropping patterns shown below are those for 1990, and the crops
are valued at 1994 price levels for all but Placer County, where crop values are
expressed in 1993 prices. Crop prices were developed on a per-acre basis from the
Agricultural Crop Reports and applied to the DWR crop acreage. Some crops in the DWR
cropping pattern are actually groups of crops, such as grain or deciduous, and are
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Table 4g-1
1994 Crop Acreage and Value of Production

County Acres Crop Value ($)
E1 Dorado 250,492 82,264,000
Placer1 252,546 83,607,000
Sacramento 255,546 182,523,000
San Joaquin 728,470 1,121,395,000
Sutter 348,649 343,203,000

Total 1,835,409 1,812,992,000

1
Data are for 1993.

Sources: E1 Dorado County 1994 Agricultural Crop Report,
Placer County 1993 Agricultural Crop Report,
Sacramento County 1994 Agricultural Crop and Livestock Report,
San Joaquin County 1994 Agricultural Report,
Sutter County 1994 Crop Report.

Table 4g-2
1994 Leading Crops by Value of Production

(in Millions of Dollars)

E1 Dorado Timber Apples Grapes
63.0 6.1 2.0

Placer’ Timber Cattle Rice
22.3 13.9 12.5

Sacramento Milk Pears Grapes
37.0 32.9 25.0

San Joaquin Milk Grapes Tomatoes
185.9 152.5 87.3

Sutter Rice Prunes Tomatoes
98.9 58.2 36.1

1
Data are for 1993.

Sources: E1 Dorado County 1994 Agricultural Crop Report,
Placer County 1993 Agricultural Crop Report,
Sacramento County 1994 Agricultural Crop and Livestock Report,
San Joaquin County I994 Agricultural Report,
Sutter County 1994 Crop Report.
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Table 4g-3
1990 Study Area Crops and Value of Production

(in Thousands of Dollars)

E1 Dorado Placer Sacramento SanJoaquin Sutter

Pasture 3,000 acres 26,900 acres 33,800 acres 30,600 acres 4,000 acres
$255 $2,690 $4,056 $4,896 $480

Vineyard 700 acres 200 acres 4,000 acres 58,900 acres
$1,754 $501 $14,400 $169,130

Rice 15,800 acres 9,900 acres 4,800 acres 35,100 acres
$12,950 $9,836 $5,273 $33,832

Deciduous 2,400 acres 3,700 acres 1,300 acres 46,700 acres 6,900 acres
$9,477 $9,935 $6,190 $166,348 $15,546

Grain 2,000 acres 18,800 acres 42,200 acres 5,500 acres
$162 $6,486 $14,466 $1,780

Corn 1,000 acres 13,100 acres 46,100 acres 800 acres
$654 $5,640 $25,170 $426

Other Truck 100 acres 300 acres 1,100 acres 15,900 acres 200 acres
$286 $858 $3,146 $27,344 $346

Sugar Beets 3,300 acres 19,900 acres 2,400 acres
$3,175 $18,159 $1,827

Tomatoes 3,ooo acres 14,600 acres 100 acres
$5,360 $42,199 $169

Other Field 400 acres 3,900 acres 24,900 acres 900 acres
$52 $2,229 $11,661 $566

Almonds 36,200 acres 200 acres
$72,400 $357

Alfalfa 200 acres 4,100 acres 26,100 acres 2,800 acres
$28 $2,657 $21,386 $1,770

Safflower 1,200 acres 5,800 acres 1,400 acres
$720 $2,165 $595

Total 6,200 acres 50,500 acres 97,500 acres 372,700 acres 60,300 acres
$11,772 $27,830 $63,895 $580,597 $57,694
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represented by an average of crops included within a given group in the county portion
of the study area.

The estimated value of agricultural production in the study area, based on the 1990
DWR cropping pattern, is $741,788,000.

Income and Employment

Per capita personal income in four of the five counties has consistently lagged behind
the statewide average, and per capita income in Placer County began exceeding the
state average beginning only in 1989. Table 4g-4 shows per capita income statewide
and in the five counties of the study area.

For more than a decade, unemployment rates in E1 Dorado, Placer, and Sacramento
Counties have been less than the statewide average, whereas unemployment rates in
the more agriculturally oriented counties (San Joaquin and Sutter) have exceeded the
statewide average by wide margins. Table 4g-5 shows recent unemployment rates in
the five counties and statewide.

Table 4g-4
Per Capita Personal Income

County Per Capita Income ($)
E1 Dorado 19,729
Placer 22,218
Sacramento 20,171
San Joaquin 16,942
Sutter 18,136
State Average 21,348

Source:. California Department of Finance, 1994.

IMPACTS OF THE ALTERNATIVES

Methodology

The impacts of each ARWRI alternative on the economic environment are reported in
this section by first comparing the No-Action Alternative to existing conditions, and
then the action alternatives are compared to the No-Action Alternative and existing
conditions.
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Table 4g-5
Unemployment Rates

(Percentage)

County 1993 May 1995
E1 Dorado 8.6 9.1
Placer 8.0 8.1
Sacramento 8.3 7.5
San Joaquin 13.3 13.0
Sutter 17.4 19.6
State Average 9.2 8.0

Sources:California Department of Finance, 1994
California Labor Market Bulletin, June 1995.

Two models were utilized in the estimation of economic changes and impacts. The
results of IGSM were used to estimate changes in ground-water pumping costs. The
other model is Micro IMPLAN which is a microcomputer program that constructs
input-output (I-O) accounts and models. An I-O model of an economy describes the
flow of goods and services to markets and between industries, and can be used to
estimate the expected changes in the final demand for the output of an industry. A
regional I-O model was constructed for the entire five county ARWRI study area and
was used to estimate the economic impacts resulting from implementation of the
alternatives. Regional impacts were estimated in terms of changes in regional output,
income, employment, and population. Income is measured in terms of value added
which, when summed across the region, equals gross regional product, the broadest
regionwide measure of income.

The total economic impact is the sum of the direct effect in the industry experiencing a
change in the final demand for its product, indirect effects of changes in the output of
other industries in the region that directly supply the affected industry, and induced
effects from changes in consumption spending by households in the region. For
example, an increase in construction spending (direct effect) would cause construction
firms to purchase more production inputs and this would cause an increase in the
production of all industries that supply these inputs (indirect effect). Income and
employment would increase, stimulating consumer spending by households (induced
effect).

In the discussion below, annual costs are computed over a 50-year period of economic
analysis, 1997-2046.
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Significance Criteria

The criteria used to assess significance of economic changes caused by the program
alternatives was a level of 5% over the five-county study area. This criterion was
determined to be an appropriate threshold for a program-level analysis of economic
effects.

No-Action Alternative

The No-Action Alternative assumes that future water needs in the ARWRI study area
would be met through a combination of increased ground-water pumping and on-
going conservation efforts. In response to increased pumping, ground-water elevations
would decline and ground-water quality would deteriorate throughout the study area.
There is a potential of dewatering a portion of the ground-water basin in the northern
Sacramento County/western Placer County area.

Degradation of ground-water quality due to saline intrusion in San Joaquin County
would continue and likely result in the abandonment of wells. Since ground water is
limited in E1 Dorado County, water needs would have to be met through demand
reduction or there would be shortages. No attempt has been made to estimate the
economic impacts associated with possible ground-water degradation.

Energy Costs to Pump Ground Water

Impact. Increase in Ground-Water Pumping Cost.

In the portions of the study area that rely on ground water to help meet their water
needs, depths to ground water and energy costs to pump ground water would increase.
Based on these IGSM simulations, the average annual increase in energy costs to pump
ground water under the No-Action Alternative was estimated and compared to existing
conditions (Table 4g-6).

By the mid-point of the economic analysis period, ground-water pumping costs in the
three counties showing increases in these costs - Placer, Sacramento, and Sutter - would
have increased by at least 50 percent over current pumping costs. This impact is
significant and unavoidable.

Mitigation. None Available.

Demand reduction measures would have to be implemented in the Placer and E1
Dorado Counties portion of the study area that could not rely on additional ground
water to meet future water needs. Additional population and economic growth could
possibly be accommodated through increased urban water conservation or agricultural
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land retirement. Actual limits to population and economic growth, by limiting the
growth in new water service connections, is another possibility.

Table 4g-6
Average Annual Change in

Energy Costs to Pump Ground Water
(millions)

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Compared with

Existing No Action Existing No Action Existing
Conditions Alternative Conditions Alternative Conditions

County

Placer $1.331 $-1.517 $-0.186 $-1.516 $-0.185
Sacramento $1.231 $-1.408 $-0.176 $-1.526 $-0.294

San Joaquin $-0.017 $-2.028 $-2.045 $-2.109 $-2.048
Sutter $0.467 $-0.633 $-0.166 $-0.630 $-0.163
Total $3.012 $-5.586 $-2.573 $-5.781, $-2.690

Note: Negative numbers refer to a decrease in cost.

Conjunctive Use Alternative

Regional impacts of the Conjunctive Use Alternative are measured against the No-
Action Alternative and Existing Conditions.

Energy Costs to Pump Ground Water

Impact. Increase in Ground-Water Pumping Cost.

The Conjunctive Use Alternative would maintain ground-water storage and pumping
depths on average at the 1990 levels in the study area. Both the volume of ground-
water pumping and pumping lifts in the Conjunctive Use Alternative would be less
than those in the No-Action Alternative and existing conditions. This leads to an
average annual savings in energy costs to pump ground water in the Conjunctive Use
Alternative compared to the No-Action Alternative and existing conditions (Table 4g-6).
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By the mid-point of the economic analysis period, energy costs to pump ground water
would have decreased by more than 60 percent compared to the No-Action Alternative.
This is a beneficial impact.

Mitigation. None Required.

Surface Water Costs

The annual total cost of meeting the entire water need of the ARWRI study area
through the Conjunctive Use Alternative is $419 per acre-foot. This includes the cost of
developing, treating, and delivering surface water, contracting for existing water
supplies, and implementing additional M&I water conservation.

The Conjunctive Use Alternative is composed of many individual components, some of
which would help meet water needs in only one county of the study area while others
would help meet needs in more than one county. Table 4g-7 shows the annual total
costs per acre-foot of the Conjunctive Use Alternative on a countywide average basis
when costs are allocated among the five counties in the study area. The costs of
facilities are allocated among the counties served in proportion to the volume of water
supplied or delivered by the facility.

Table 4g-7
Annual Total Cost Per Acre-foot of

Meeting Study Area Water Need
($/af)

Conjunctive Auburn Dam Auburn Dam Auburn Dam
County Use (430,000 af) (900,000 af) (1,200,000 af)

E1 Dorado 763 915 846 847

Placer 383 400 392 392

Sacramento 472 491 462 462

San Joaquin 417 429 399 400

Sutter 21 21 21 21

Study Area Average 419 451 416 416

The variation in water costs per acre-foot among the counties in the study area reflects
differences in types and capacities of facilities required to meet each county’s water
need and differences in annual operation and maintenance or water contract costs.
Most of the water delivered in the study area is treated, and in many cases facilities
included as part of the Conjunctive Use Alternative include pipeline systems, requiring
pumping, to distribute water nearly to the final user. In Sutter County and portions of
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San Joaquin County, water is delivered in gravity systems for use in irrigation;
therefore, no treatment is required. In E1 Dorado County, relatively large differences in
elevation between sources ot water supply and places of use and correspondingly large
pumping energy requirements.

Although the per acre-foot costs of water shown in Table 4g-7 may appear high
compared to current water costs in the ARWRI study area, it must be noted that they
represent the marginal cost of water. Current water use in the study area exceeds 2.6
million acre-feet per year while the Conjunctive Use Alternative would meet the
projected annual future need of about 521,000 acre-feet. How and to what extent the
costs of this incremental block of water would be passed on to final water users cannot
be known at this time and impacts cannot be estimated.

Construction and Operations and Maintenance Effects

Impact. Change in Regional Output from Construction Activities and Operations and
Maintenance.

Regional impacts would result from construction of facilities comprising the
Conjunctive Use Alternative. Impacts have been estimated for the peak construction
expenditure year and for the period during which annual construction spending would
exceed $100 million. Peak annual construction expenditures of $227 million would
occur in the years 2002 and 2003, and construction spending would exceed $100 million
annually during the five-year period, 2000-2004, averaging $181 million annually. The
five-county regional impacts resulting from construction of the Conjunctive Use
Alternative are displayed in Table 4g-8.

The value of total economic output for the five-county region in 1992, the most recent
year for which data are available, was nearly $67 billion. In addition, during the five-
year period of peak construction spending, construction activity would be spread
among four sites in the study area, so that construction-related impacts would not be
concentrated in any one locale. Because the total change in total output is less than 5%,
the projected changes in total output are less than significant.

Regional impacts would also result from the operation and maintenance of facilities
comprising the Conjunctive Use Alternative. Operation and maintenance expenditures,
including annual spending by local water agencies for additional M&I water
conservation measures, would reach their peak after all construction activities would
have been completed and all additional conservation attained. Annual operation and
maintenance spending would peak at $48 million in the period 2030-2046. During the
period, 2000-2004, when construction expenditures would be at least $100 million
annually, annual operation and maintenance spending would average $3 million.
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Table 4g-8
Regional Impacts of

Construction and
Operations and Maintenance

Expenditures
Combined

Construction
Construction O&M1 and O&M

Peak 5-year Peak Year 5-year 5-year
Category Year Average Average Average
Output $392 $313 $84 $5.4 +$318
(millions)
Income $246 $196 $50 $3.2 +$199
(millions)
Employment 4,600 3,700 1,100 70 +3,800
(jobs)
Population 9,300 7,400 2,100 140 +7,500
(persons)

1 - Operations and Maintenance

The change in regional output because of the alternative is small relative to the total
regional output and is therefore considered less than significant.

The regional impacts of the combined output of the construction and O&M spending
during the period of greatest expenditures, 2000-2004, is less than 5% of the total
regional output and therefore is less than significant.

Mitigation. None Required.

Auburn Dam Alternative

The analysis of the Auburn Dam Alternative includes a dam at Auburn with reservoirs
of three different capacities - 430,000 acre-feet, 900,000 acre-feet, and 1,200,000 acre-feet.
The economic effects of the alternative are described relative to existing conditions and
the No-Action Alternative.

Surface Water Costs

The annual total costs per acre-foot of meeting the entire water need of the ARWRI
study area with the Auburn Dam Alternative includes the cost of developing, treating,
and delivering surface water, contracting for existing water supplies, and implementing
additional M&I water conservation (Table 4g-7). The Auburn Dam Alternative
assuming the 900,000 af and 1,200,000 af reservoirs would provide flood protection for
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the Sacramento area. A portion of the capital, operation and maintenance and periodic
replacement costs of the dam was allocated to flood control and is excluded from the
per acre-foot costs of water displayed in Table 4g-7. For the study area, the cost og the
Auburn Dam Alternative ranges from $416-$451/af (Table 4g-7).

Table 4g-7 shows the annual total costs per acre-foot of the Auburn Dam Alternative on
a countywide average basis when costs are allocated among the five counties in the
study area. The costs of facilities serving only one county are directly assigned to that
county while the costs of facilities serving more than one county are allocated among
the counties served in proportion to the volume of water supplied by the facility.

The reasons these per acre-foot costs may appear high compared to current water costs
in the study area and the water costs vary among the counties in the study area, are the
same as described under the Conjunctive Use Alternative.

Energy Costs to Pump Ground Water

Impact. Increase in Ground-Water Pumping Cost.

The Auburn Dam Alternative would maintain ground-water storage and pumping
similar to those described for the Conjunctive Use Alternative except for the volume of
ground-water pumping in Sacramento County. Based on IGSM simulations, ground-
water pumping in Sacramento County in year 2030 would total about 470,000 acre-feet
in the Auburn Dam Alternative compared to about 500,000 acre-feet in the Conjunctive
Use Alternative. Table 4g-6 presents the average annual savings in energy costs to
pump ground water in the Auburn Dam Alternative.

By the mid-point of the economic analysis period, energy costs to pump ground water
would have decreased by more than 60 percent compared to the No-Action Alternative.
In the Auburn Dam Alternative both the volume of ground-water pumping and
pumping lifts would also be less than those under Existing Conditions.This is a
beneficial impact.

Mitigation. None Required.

Construction and Operations and Maintenance Effects

Impact. Change in Regional Output from Construction Activities and Operations and
Maintenance.

Regional impacts that would result from construction activities in the Auburn Dam
Alternative are similar to those described in the Conjunctive Use Alternative. The peak
construction expenditure and the average for the periods during which annual
construction spending would exceed $100 million have been estimated (Table 4g-9).

ARWRI Draft EIPJEIS Page EIPJEIS 4g-11

C--077895
C-077895



Section 4g. Agricultural and Regional Economics

Table 4g-9
Peak Construction Expenditures

(Auburn Dam Alternative)
(millions)

Auburn Dam Capacity Peak Expenditure Average Expenditure (Year)
(Year)

430,000 af $229 (2003) $165 (2001-2008)

900,000 af $206 (2003) $166 (2001-2009)

1,200,000 af $215 (2007) $188 (2001-2009)

The five-county regional impacts resulting from construction of the Auburn Dam
Alternative are shown in Table 4g-10 for each of the assumed reservoir capacities.

Regional impacts resulting from the operation and maintenance of facilities in the
Auburn Dam Alternative would be similar to those discussed for the Conjunctive Use
Alternative. Annual O&M spending for the Auburn Dam Alternative would be $47
million in the period 2030-2046. (Table 4g-10).

During the 8-year period, 2001-2008, when construction expenditures would be at least
$100 million annually for the 430,000 acre-foot Auburn Dam Alternative, annual
operation and maintenance spending would average $12 million. During the 9-year
period, 2001-2009, when construction expenditures would be at least $100 million
annually for the other two Auburn Dam Alternatives, annual operation and
maintenance spending would average $14 million. Regional impacts from these two
levels of average annual operation and maintenance spending are shown in Table 4g10.

As with the Conjunctive Use Alternative, these impacts are less than 5% of the total
output for the region, and therefore are less than significant.

Mitigation. None Required.

Effects of the Auburn Dam Component

Impact. Change in Regional Output from the construction of the Auburn Dam
Component.

Impacts have also been estimated for the year with peak construction expenditures for
the Auburn Dam component separate of the other components of the Auburn Dam
Alternative. Peak annual construction expenditures on the dam and the year in which
they would occur are provided in Table 4g-11.
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Table 4g-10
Regional Impacts of Construction and

Operations and Maintenance Expenditures
for the Auburn Dam Alternative

430,000 af                900,000 af               1,200,000 af

Peak Year 8-year Peak Year 9-year Peak Year 9-year
average average average

Output (millions)

Construction $395 $284 $357 $288 $372 $325

O&M $80 $21 $80 $23 $80 $23

Total $305 $311 $348

Income (millions)

Construction $248 $178 $224 $181 $233 $204

O&M $47 $12 $47 $14 $47 $14

Total $190 $195 $218

Employment (jobs)

Construction 4,700 3,400 4,200 3,400 4,400 3,800

O&M 1,000 260 1,000 300 1,000 300

Total 3,660 3,700 4,100

Population (persons)

Construction 9,400 6,700 8,400 6,800 8,800 7,700

O&M 2,000 500 2,000 600 2,000 600

Total 7,200 7,400 8,300

Table 4g-11
Peak Construction Expenditures
for the Auburn Dam Component

(millions (year))

Auburn Dam Peak Expenditure (Year)
430,000 af $101 (2006)
900,000 af $134 (2007)
1,200,000 af $172 (2008)

ARWRI Draft EIR/EIS Page EIPJEIS 4g-13

C--077897
C-077897



Section 4g - Agricultural and Regional Economics

Annual operation and maintenance costs for the dam at Auburn are estimated at $2.6
million, and regional impacts associated with this spending would be insignificant.

The regional impacts resulting from construction of just the dam at Auburn would be
less than those associated with construction of the entire Auburn Dam Alternative.
Employment and population increases resulting from the peak yearly construction
spending on the Auburn Dam Component are presented in Table 4g-12. Two values are
shown for each impact category: the first represents the five-county total regional
impact (direct, indirect, and induced effects) while the second, represents only the direct
effects of spending to construct the dam. The direct effects, which are less than the sum
of the indirect and induced effects, are more likely to be concentrated in the Auburn
area.

Table 4g-12
Employment and Population Impacts from

Peak Construction Expenditures
for the Auburn Dam Component

Auburn Dam     Employment (jobs) Population (persons)

Total Direct Total Direct

430,000 AF +2,100 +900 +4,100 +1,800

900,000 AF +2,700 +1,200 +5,500 +2,400

1,200,000 AF +3,500 +1,600 +7,100 +3,100

To the extent that changes in population and employment are concentrated in the
Auburn area, there could be impacts on other resource topics. See Section 4h, Social
Assessment for additional discussion.

Mitigation. None Required.

Page EIPJEIS 4g-14 ARWRI Draft EIR/EIS

C--077898
C-077898



Section 4h
Social Assessment

INTRODUCTION

This section analyzes existing conditions and potential social impacts related to the
three alternatives. Additional supporting information is contained in Appendix A.

REGIONAL SETTING

Pertinent History - Regional

California’s population is among the most diverse and complex of any in the world. No
other developed region of the world of a size comparable to California’s has sustained
such a high rate of population growth (Johnson, 1995). California’s growth rate has
been high ever since it became a state in 1850. The Gold Rush, one of the largest mass
migrations in American history, brought more than 300,000 young men and women to
California. Between the 1880s and the 1940s, several major events--the establishment of
a direct rail connecting the West and the East, the post-World War I boom, the arrival of
refugees from the Dust Bowl states--all converged to create the most populous state in
the nation. The state continued to experience very rapid population growth and
industrial e~pansion during the post-World War II era, which resulted in the transition
of many communities from scattered rural, agriculturally based communities or small
towns to interconnected, industrialized urban and suburban communities. The pattern
of growth was significantly influenced by the construction of large-scale water storage
and conveyance systems that transferred fresh water from the north and east toward
the south and west.

Future growth is generally accepted as inevitable in Cali.fornia, but growth-related
issues have stirred public interest and debate. Issues that have been raised include the
following:

¯ How much will the state grow?
¯ Where will that growth occur?
¯ What should be the link between water supply and new development?
¯ What is the cumulative impact of population growth on environmental quality?

The Study Area

The ARWRI study area lies within the Central Valley and includes portions of five
counties--E1 Dorado, Placer, Sutter, Sacramento, and San Joaquin Counties. The study
area includes a major urban and governmental center, Sacramento, in which the retail
and service sectors are the leading employers. Agriculture continues to be the leading
employer in San Joaquin and Sutter Counties, and food processing is an important part
of manufacturing throughout the area. The Central Valley is predicted to continue to
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become increasingly urbanized in the 21st century (McClurg, 1995). This growth is
expected to continue to shift employment toward retail trade, services, manufacturing,
and government, and away from agriculture. Thousands of acres of agricultural land
have been converted to urban and suburban uses over the past several decades
(McClurg, 1995).

E1 Dorado County

The 1990 population of E1 Dorado County was nearly eight times larger than the 1950
population. Between 1980 and 1990, the county was the seventh fastest growing in the
state, experiencing a 31_ percent increase in population (Ebasco Environmental, 1991).
Only the western portion of E1 Dorado County, with a 1990 population of 96,919 people,
is included in the study area. This portion of the county is predominantly rural, though
it has experienced increasing surburbanization and rapid population growth as
commuters from the Sacramento area move into communities along U.S. Highway 50.
The expanding population is creating a net increase in the demand for irrigation water,
as well as increased municipal and industrial demand (Georgetown Divide Public
Utility District and California Department of Water Resources, 1985, 1986).

In El Dorado County, the issues of growth, growth management, and available water
supply are receiving considerable attention. A recent public opinion poll conducted by
J. Moore Methods, Inc. of 800 E1 Dorado County registered voters on the subject of the
county’s new General Plan revealed that water supply is a concern. In a ranking (high,
medium, low, no opinion) of 39 public service and facility issues, 84 percent of the
sample gave a high ranking to "developing additional sources of water." In addition,
the E1 Dorado County Planning Ordinance requires the board of supervisors to assess
annually the availability of water in relation to projected growth. Among all the
counties in the study region, water agency representatives characterize E1 Dorado
County as one of the most aggressive in terms of water conservation. The county is 100
percent metered, its irrigation and waste water management program is a model for the
state, and BMPs for both DWR and Reclamation either have been or are in the process
of being implemented.

Placer County

Placer County also has experienced significant population and economic growth during
the post-World War II decades, increasing from 41,649 people in 1950 to 172,796 people
in 1990. The majority of the population in Placer County is in the portion included in
the study area (150,983 people in 1990). The southern portion of the county has become
increasingly urbanized. Growth in this area has been fueled by the influx of industry
into the Roseville-Rocklin area during the 1980s (Boyle Engineering Corporation,
December 1989b) and of commuters from the Sacramento area. Roseville, the largest
community in the portion of Placer County included in the study area, grew from 8,723
people in 1950 to 44,685 people in 1990, a five-fold increase. The western part of the
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county has remained devoted primarily to agriculture. Timber harvesting, cattle
raising, and rice production are important to the county’s economy. Agriculture
production is less than the area could potentially support, due in part to a lack of
irrigation water. Future land use in the northern and western portions of the county is
expected to remain largely agricultural, although the population of the city of Lincoln
increased by 75 percent during the 1980s and is expected to continue to experience
significant urban growth (Boyle Engineering Corporation, December 1989a).

Sacramento County

Sacramento County’s population has been and is continuing to grow rapidly. U.S.
Census data show that the 1990 population is nearly four times that of the 1950
population. Sacramento County includes the largest concentration of urban residents;
the areas of highest population density; the greatest concentrations of minority, low-
income, and unemployed populations; and the lowest rate of out-of-county commuters
in the study area. In 1990, 97 percent of the county population included in the study
area was classified as urban. About 30.5 percent of the county’s 1990 study area
population was minority; 6.2 percent was unemployed, and 12.5 percent was in
poverty. Less than one percent (0.2 percent) of the county’s study area population was
classified as rural farm population. Despite this, a significant proportion of Sacramento
County land remains in agriculture, particularly in the southern portion of the county.
Sacramento County agriculture lands are devoted primarily to field crops,
predominantly corn, wheat, and rice (high water-use crops). However, in terms of crop
value, the major crops in the county are milk, pears, grapes, and tomatoes.

San Joaquin County

San Joaquin County is among California’s leading counties in terms of gross value for
farm products. Field crops such as hay and wheat occupy the majority of acreage in the
county, but milk, grapes, tomatoes, walnuts and almonds are the major contributors to
total crop value. Industries that depend heavily on agriculture, such as food
processing, wholesale trade, and transportation, are the predominant industrial sectors
in the county. Despite its reputation as an agricultural county, the population of San
Joaquin County has been growing steadily for the past fifty years and the county has a
significant urban population. Between 1950 and 1990, San Joaquin County more than
doubled in population, with the fastest growth occurring in the 1980s, when San
Joaquin County grew faster than Sacramento County (38 percent compared to 33
percent). The city of Stockton accounted for about 44 percent of the county’s population
in 1990. Manteca also has grown very quickly, reaching almost the size of Lodi by 1990.
In 1990, 6.2 percent of the county’s employed persons over 16 years of age were in
farming, forestry, or fishing. In 1990, 85.9 percent of the population in the portion of
San Joaquin County included in the study area lived in urban areas; 2.3 percent resided

. on rural farms. Unlike portions of E1 Dorado and Placer Counties, most of the land in
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the southern portion of San Joaquin County included in the study area is presently
developed, much under agricultural production.

Areas of San Joaquin County have experienced a chronic imbalance between the supply
and use of water, with the resulting overdraft of ground water described elsewhere in
this report. In San Joaquin County, particularly the Stockton area, and portions of
southern Sacramento County, the key expressed needs are for an additional, affordable
water supply and protection of ground-water quality. The focus of discussion has been
on the factors that would enable or prevent these needs from being met, particularly
actions that have prevented users in the area from acquiring additional surface water.

Sutter County

Only the southeastern comer of Sutter County is included in the study area. Although
the county has experienced consistent growth since 1950, its 1990 population was still
only 64,415 people. Land in the county is devoted primarily to agriculture. In 1968,
360,000 of the total 395,000 acres of land in the county were under cultivation (Wardon,
1988). The portion of Sutter County that is in the study area does not include any
incorporated communities and has no urban areas. The 1990 population of this portion
of Sutter County was only 2,961 persons. Of this total, 20.6 percent was classified as
residing on rural farms; none was classified as urban. A high proportion (58.2 percent)
of the workers living in this area commuted outside of the county for work.

INSTITUTIONAL STRUCTURE

The institutional structure of water supply and management within the ARWRI study
area has become increasingly complex over the past decades as more interests have
been articulated and formalized into regulations and responsibilities. The traditional
federal, state, and local water management agencies responsible for water supply and
distribution have been joined by numerous regulatory and environmental protection
agencies and voluntary organizations. This complexity, along with the immediate and
strategic importance of decisions concerning water supply and management have
resulted in a sense of gridlock and frustration concerning important water management
decisions (Sacramento Area Water Forum, August 1995).

Perceived Needs and Values

Review of the scoping meeting materials, interviews with stakeholders, and review of
previous documents indicates that the following attributes or outcomes are generally
valued and considered pertinent to the management of the American River, though the
priority given them varies among individuals and stakeholder groups:
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¯ improving reliability and reducing uncertainty of the water supply;
¯ protecting the lower American River as a public, community resource (fishery and

recreation);
¯ protecting water quality (especially protection ofdrinking water from

contamination and ground water from saline intrusion);
¯ protecting people and property from floods;
¯ operating water management systems efficiently; and
¯ public safety.

IMPACTS OF THE ALTERNATIVES

Methodology

For this programmatic EIR/EIS, social consequences are addressed in general terms.
This assessment focuses on a discussion of the types of social change that are reasonably
foreseeable from the general nature of the components and alternatives. More detailed,
site-specific analyses will be conducted as individual components are ’proposed for
implementation. For each component and alternative, a summary of the key factors
causing social impacts is presented prior to discussion of the social impacts and their
significance.

Criteria for Determining Significance

Three summary factors have been identified as indicators of the significance of the
complex social changes that result from changes in water resource management: (a)
acceptability, (b) community sustainability, and (c) equity.

Acceptability refers to the extent to which affected parties see the components or
alternatives and their associated consequences as compatible with their values.
Acceptability focuses on near-term, subjective response.

Community sustainability refers to the ability of communities to absorb the changes
associated with the component or alternative while maintaining valued community
relationships and resources. Sustainability focuses on the longer-term balance between
the community and its social and natural environment.

Equity refers to the pattern of distribution of social costs and benefits among different
social groups, geographic areas, and communities, and includes consideration of the
processes by which that distribution occurs as well as the outcome of those processes.

The manner of implementation will affect the social impacts almost as much as the
physical characteristics of the components because the process of evaluating, selecting,
and implementing an alternative begins to get people and communities thinking about

ARWRI Draft EIPJEIS Page EIPJEIS 4h-5

C--077903
C-077903



Section 4h - Social Assessment

acceptability, sustainability, and equity. Therefore, impacts are described in this section
as potentially significant because the implementation process is currently undefined.
Because this is a programmatic EIR/EIS, a general discussion of the potential to exceed
the three criteria is included here. Discussion of specific exceedences of these or other,
yet unknown criteria, will be included in project-level EIR/EIS analyses. To the extent
possible, specific measurable thresholds should be developed for use in the future
environmental document.

Planning and Decision-Making Impacts

Impact. Need for Successful Coordination Among Water Management Agencies.

A public commitment to address the complex water management issues regarding the
American River water resources will require increased coordination among water
management agencies. In addition to the ARWRI, several major concurrent planning
efforts are underway, including the CVPIA, the COE’s Flood Management Studies, and
the Bay-Delta program on water quality standards (McClurg, 1994). Successful
cooperation and coordination could require changes in the roles and responsibilities of
the participating agencies, as well as development of effective processes of conflict
resolution and decision making that involve non-agency stakeholders.

Many of the components proposed in the Planning Report have been proposed and
studied in previous years. The Plarming Report has publicly undertaken a coordinated
effort to address management of the American River water resources. Successful
resolution of these issues will increase public trust and confidence in these agencies and
in the governance process.

The effectiveness of this coordination effort depends on the participating agencies and
their representatives continuing to work together to resolve issues and communicate
effectively with the public. If the coordination effort is not successful, a significant
social impact could occur.

Mitigation Measure 4h-1. Develop a Process for Coordination and Decision-Making.

The lead agencies should develop a process for coordination and decision-making for
the site-specific documents that will follow this program EIR/EIS. The process should
provide facilitation, conflict resolution, and communication support during this process
to:

¯ bring and keep the key players in the process,
¯ maximize understanding of interests and issues,
¯ develop and implement a public involvement plan,
¯ prevent stalemates,
¯ keep the public informed,
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¯ create solutions, and
¯ implement a long-term program.

Implementing this mitigation would reduce the impact to less than significant.

Construction Impacts

Impact. Community Disruption and Inconvenience from Construction Activities.

Activities associated with the construction of the new storage facilities, new conveyance
systems, and new water treatment facilities will cause local disruption of varying
degree depending upon the size and location of the construction site; the size and
nature of the community; the characteristics of other, simultaneous construction
projects; and the following features of the construction activities:

¯ the number and type of construction workers involved;
¯ the number of construction workers who commute daily to the work site and the

number who relocate into the local area;
¯ the resulting influx of population into the local communities;
¯ the nature, amount, and timing of purchases made in the local area by the project

and the workers and their families (if any);
¯ the previous experience of the community with similar construction activities;
¯ the duration of the construction process; and
¯ the proximity, magnitude, duration, and timing of activities that create traffic

congestion (addressed in Section 4k), noise, and dust.

The components of the alternatives are located in and around the Sacramento
metropolitan area or near Stockton. The Small Alder component is the only remote
component. The Auburn Dam and Texas Hill components are located near Auburn and
Placerville, respectively, and are within commuting distance of Sacramento. However,
construction personnel may choose to temporarily relocate to these communities during
construction, rather than commute daily.

It should be noted that these components also create positive impacts, such as well-
paying jobs, increased income, and, for some residents, the construction of long-desired
facilities.

If the scale of activities associated with a construction project is large compared to the
affected community, or if the community is already undergoing rapid growth or
economic difficulties for other reasons, the resources of the community may be
inadequate to accommodate an influx of people and activities associated with the
project. Tax payments by the project and related people that relocate may not be
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sufficient to pay for needed facilities or services. This can stress the existing
infrastructure and services. In addition, large, temporary expansion in demand for
goods and services can result in price inflation. These are well-documented problems
of large-scale construction projects (Leistritz and Murdock, 1981). However, the
proximity of the components to a major metropolitan center that has an established
economy will reduce these effects. Construction of projects such as the Auburn Dam or
other large facilities would likely cause significant impacts that require advance
planning, public involvement, and mitigation. This is a potentially significant social
impact.

Mitigation Measure 4h-2. Prepare a Socioeconomic Mitigation Plan.

The lead agency will work with local community representatives to identify local issues
and problems and, where impacts would be significant, prepare a socioeconomic
mitigation plan that specifies:

¯ roles and responsibilities,
¯ a monitoring program to assess the need for and effectiveness of mitigation

measures, and
° conditions under which assistance will be provided and by whom a process for

designing the specific mitigation measures will be implemented.

Implementing this mitigation would reduce the impact to less than significant.

Impact. Displacement of Residents by Land Acquisition and Site Preparation
Activities.

Displacement of residents by land acquisition and site preparation activities would
disrupt individuals, families, and communities. Some components, including the Texas
Hill Reservoir, and some of the new conveyance facilities may require people to be
removed from their places of residence. Residential displacement is a significant
disruption in the life of individuals and families. Should entire neighborhoods need to
be relocated, as may be the case for the Texas Hill Reservoir, the sustainability of local
community could be affected. The number of people moved, the distance they are
moved, the characteristics of their new location, and the relocation process determine if
there are impacts of these displacements. The number of people who might be
displaced, and hence the impacts from the proposed components, is not known at this
time, although there are some indications that up to 60 residents might be displaced by
the Texas Hill Reservoir (Jones & Stokes Associates, 1993).

Acquisition of land and rights-of-way for components may also result in a loss of land
or impairment of its full use. If this occurs involuntarily (as through the condemnation
process), the perceived impacts are likely to be negative, even when financial
compensation is provided. This is a potentially significant social impact.
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Mitigation Measure 4h-3.    Develop a Property Acquisition and Relocation
Management Plan.

Those responsible for land and right-of-way acquisition should develop a property
acquisition and relocation management plan that:

¯ identifies the individuals potentially affected and specifies the procedures for
interacting with potentially affected individuals,

¯ provides appropriate information to potentially affected individuals and community
officials,

¯ provides appropriate and timely compensation, and
¯ provides relocation assistance.

Impact. Changes in Quality of Life from Implementation of Policies and Water
Management Decisions.

Stakeholders in the study area ascribe to diverse, frequently conflicting values and
viewpoints, as discussed earlier in this section. The components have the potential to
cause changes in the natural environment that will be seen by a portion of the region’s
population as undesirable and contrary to their values. This is particularly true of
components that create in-stream storage or that divert water from the lower American
River. There is evidence that changes are considered less acceptable and more negative
when they are the result of human, planned intervention, i.e., "man-made" structures,
particularly if they are seen to represent an intentional policy decision (Rayner and
Cantor, 1987; National Research Council, 1989). The magnitude of the perceived
impacts depends upon the value of the resource that is affected, the degree to which it is
affected, the number of resources affected, and the "stock" of the resource unaffected.

The establishment of new recreational resources such as reservoirs can dramatically
affect the size and character of nearby communities - indeed it can create communities
where none previously existed. Small, rural communities can be transformed into
tourist destinations or recreation-based communities. The magnitude of the impact is
influenced by the attractiveness of the resource, the degree of access to the water and
shoreline, the availability of property near the reservoir for residential and commercial
development, and the proximity to transportation corridors and urban centers. At
some sites, homes, resorts, or significant tourism industry may develop, with
consequences for the community. For recreation centers that attract large numbers of
short-term visitors (tourists, day visitors), nearby communities may experience impacts
due to the influx of transient populations. The presence of large numbers of periodic or
transient populations can cause a dramatic change in the character of interpersonal
interactions in the community. Parking, traffic, crime, and congestion are likely to
increase. It is important to note that some community residents will benefit from the
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increased business opportunities and higher property values associated with this
growth. This is a potentially significant social impact.

Mitigation Measure. None Available.

Impact. Variable Costs and Benefits.

Only preliminary information is available about the cost implications of the proposed
components and no decisions have been made about financing and water pricing.
Consequently it is not possible to determine how the costs and benefits of the proposed
components will be distributed. The magnitude of costs associated with the proposed
components create the potential for significant impacts on society. Complicating the
problem is the fact that different groups have different interpretations of what is a fair
basis for distributing costs and benefits or a fair outcome. A particularly salient issue
for water managers is the allocation of costs and benefits within the study area and
between existing and new customers. This is a potentially significant social impact.

Mitigation Measures 4h-4. Conduct a Specific Analysis of the Equity Consequences
and Decision-Making Processes that is Subject to Public Review and Cotnment.

Implementing this measure would reduce the impact to less than significant.

Impact. Perceived Health and Safety Risks.

Concerns have been expressed about the seismic safety of the Auburn Dam and about
the potential of the Auburn Reservoir to create a seismic hazard for the surrounding
area (Estes, 1995). In addition, there is some potential that perceptions of risk from the
reuse of municipal wastewater will affect the acceptability of water recycling (McClurg
1995). Perceptions of risk are frequently unaffected by technical information and
scientific risk assessments. Public perceptions of risk can generate sufficient opposition
to prevent implementation of alternatives viewed as safe by technical experts.
Perceived risk can result in community conflict when some members of the community
are convinced of the danger posed by the alternative and others are convinced of its
safety. Implementation of alternatives that residents perceive to be unsafe can cause
anxiety and reduced quality of life (Rayner and Cantor, 1987; CoveIlo, 1983; Cutter,
1993). This is a potentially significant social impact.

Mitigation Measure 4h-5. Develop a Public Involve~nent Progra~n.

Develop a public involvement plan that:

¯ works with local community residents to identify areas of concern;
¯ provides an opportunity for program managers to hear and understand the issues

and public concerns, including issues of fairness and decision making process; and
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¯ provides information and interactions that help the public understand the risks and
risk management measures proposed for the program.

Implementing this mitigation would reduce the impact to less than significant.

Impact Description for Institutional Components

Land Retirement.

Assuming that the land retired is left fallow rather than being converted to residential
use, adverse social impacts would accrue to the landowners, the farm workers, and the
nearby communities as income, jobs, and business activity are reduced. If the land
retirement is concentrated in a geographic area, these impacts could require the out-
migration of farm workers and perhaps landowners, and adversely affect the
sustainability of the local water districts and the nearby communities. To the extent
that these impacts accrued principally to an ethnic minority (farm workers) and/or to a
specific type of community (rural, farm), social equity would be adversely affected.

Local agencies could reduce the impact by working with community social service
agencies to provide training, job search, and relocation assistance to the displaced
workers and transition support to the affected communities.

IMPACTS OF THE ALTERNATIVES

No-Action Alternative

Social impacts associated with the No-Action Alternative include: increased
uncertainty about water supply and quality, which would decrease social well-being;
decreased trust and confidence in the water management agencies; and decreased social
equity as the distribution of water leaves some with more than enough water and
others without enough. In addition, the continued growth of population in the area
would threaten the sustainability of rural communities, particularly if overdraughting
of ground-water results in the discontinuation of agriculture in substantial portions of
rural San Joaquin County.

Conjunctive Use Alternative

Social impacts associated with this alternative would be similar to those identified in
the impact component discussion. Overlapping construction of more than one
component in nearby areas would increase the disruption and inconvenience impacts.
The Conjunctive Use Alternative also calls for a high degree of ongoing water resource
analysis and management that will require coordination between water management
agencies. It establishes a persistent level of uncertainty concerning the source and
mechanisms of water supply and acquisition. It will create additional institutional
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responsibilities for monitoring and analyzing water conditions and the status of the
ground water and for working out the relatively elaborate water exchanges that will be
necessary to make this system function effectively and without harm to the recharge
process.

Auburn Dam Alternative

Impacts associated with this alternative would be similar to those identified in the
impact component discussion. Overlapping construction of more than one component
in nearby areas would increase the social disruption impacts of this alternative.
Overlapping operation might decrease the intensity of recreation-related impact from
any one component as flat-water recreation demand could be spread over more
reservoirs. However, the cumulative impact of multiple in-stream storage facilities
could have a more significant adverse impact on those valuing white-water, river-based
activities and natural environments.
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Section 4i
Recreation

INTRODUCTION

This section details the recreation setting in the program area and describes the possible
impacts of the program components. For further details, see Appendix A.

ENVIRONMENTAL SETTING

Regional Setting

More than 80 percent of Californians participate in some sort of outdoor recreation
activity. Nearly 60 percent of Californians consider themselves to be "outdoor"
persons, and nearly 70 percent consider parks and recreation areas to be important to
their lifestyle. The program area contains a large area of the southern Sacramento
Valley and northern San Joaquin Valley and the nearby Foothills area, which contain a
wide variety of recreation opportunities. For the purposes of this section, the study
area was broken into three recreation sub-areas.

Northern Subarea

The northern subarea contains recreation facilities in portions of Sacramento, Sutter,
Placer, and E1 Dorado Counties.

The Auburn Dam component is located on the North Fork American River in the
Auburn State Recreation Area and encompasses approximately 48 miles of the North
and Middle Forks of the American River just south of the city of Auburn in the Foothills
area of northern California (U.S. Bureau of Reclamation, 1991). Recreation facilities and
activities in the Auburn State Recreation Area are operated by the California State
Department of Parks and Recreation (DPR). The North Fork of the American River,
from Heath Springs downstream to approximately 1,000 feet upstream of the Colfax-
Iowa Hill Bridge, is a designated wild river under the National Wild and Scenic Rivers
Act.

In January 1993, Reclamation completed an inventory and study of the North and
Middle Forks of the American River within the program area for determining their
eligibility for Wild and Scenic status. The study concluded that both forks contained
several outstanding remarkable values and are eligible for Wild and Scenic River
designation. The North Fork from the Colfax-Iowa Hill Bridge to the Middle Fork from
Oxbow Dam to the confluence with the North Fork American River (approximately 23
miles) and the upper end of Lake Clementine (approximately 16 miles) would be
eligible for scenic designation and the North Fork from North Fork Debris Dam to the
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intake of the Auburn Dam diversion tunnel (approximately 5 miles) would be eligible
for recreational designation (Appendix l).

Folsom Lake State Recreation Area, located downstream of the Auburn Dam
component along the American River, is one of the most heavily used areas in the
California State Park System. The entire lake is contained with the Folsom Lake State
Recreation Area, and the recreation facilities and activities are operated by the DPR.

Lake Natoma, formed by Nimbus Dam, is the downstream end of the Folsom Lake
State Recreation Area and serves as a regulating reservoir for the releases from Folsom
Lake Dam (U.S. Bureau of Reclamation, 1992).

The Cosumnes River is located in the southern portion of Sacramento County and flows
into the Mokelumne River. The 5,000-acre Cosumnes River Preserve is located just
north of the confluence of the Cosumnes and Mokelumne Rivers.

The American River Parkway contains a series of 14 parks along the American River
within the Sacrament6 metropolitan area, as well as the Jedediah Smith Trail. The 23-
mile American River Parkway parallels the American River from the Nimbus Dam site
to the American River’s confluence with the Sacramento River. Managed by the
Sacramento County Parks and Recreation Department, the parkway is recognized as
one of the state’s premier urban parkways, providing outstanding recreation for the
surrounding residents in the Sacramento area. Because of these recreational
opportunities, the 23 miles of the lower American River below Nimbus Dam are
included in both the State and National Wild and Scenic River Systems.

Existing recreational opportunities on the Sacramento River from its confluence with
the Feather River downstream to Courtland, an 80-mile segment, include, boating,
fishing, swimming, and picnicking. Fishing recreation activities are one of the biggest
uses of the Sacramento River (U.S. Army Corps of Engineers, 1995). Several access
points along the Sacramento River are provided by the County and City of Sacramento
and DPR (U.S. Bureau of Reclamation, 1994a). However, much of the land along the
Sacramento River corridor is privately owned, which limits access to the river. The
Stone Lakes National Wildlife Refuge is located within this southern portion of
Sacramento County east of the Sacramento River.

Other sites in the northern subarea are the Folsom South Canal, Laguna Creek, Deer
Creek, and the Feather River. No existing recreation facilities were identified at most of
these sites. A recreational trail along the canal provides biking and hiking recreation
opportunities. No recreation facilities or direct access were identified along the Feather
River corridor within the study area; however, some fishing and boating activities may
occur through access from the Sacramento River downstream.
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Southern Subarea

The southern subarea is composed of portions of San Joaquin, Amador, Calaveras, and
Stanislaus Counties.

Pardee Lake is located along the border of Amador and Calaveras Counties and is
operated by EBMUD for domestic water supply. EBMUD operates Camanche Lake for
domestic water supply to the East Bay portion of the San Francisco Bay Area.
Camanche Lake is located along the Mokelumne River downstream of Pardee Lake on
the border of Amador, Calaveras, and San Joaquin Counties. Recreation activities at
these lakes include motorized boating, fishing, and camping.

Existing recreational opportunities on the Mokelumne River from the Camanche Lake
Dam downstream to the Delta in San Joaquin County include boating, fishing,
picnicking, and swimming. A majority of these recreation activities take place within
the city of Lodi, where a small dam forms Lodi Lake.

New Hogan Reservoir is located along the Calaveras River in a rural area of western
Calaveras County. The reservoir is operated by the COE and provides a variety of
recreation opportunities.

Caswell Memorial State Park is operated by DPR and is located along the Stanislaus
River south of Manteca. Recreation opportunities at Caswell include sightseeing,
hiking, camping, fishing, and swimming. Jacob Meyer Park, operated by the city of
Riverbank, is upstream of Caswell Memorial State Park and provides recreation
activities along the Stanislaus River, including swimming, fishing, rafting, and boating.

The Delta is an approximately 500,000-acre land area located in Sacramento, San
Joaquin, Contra Costa, Solano, and Yolo Counties interlaced with hundreds of miles of
waterways and that provides many recreational opportunities (Hinton, 1995).

Other sites in the southern subarea are Duck Creek, South Gulch, the Calaveras River,
and the Farmington Flood Control Basin. No recreation facilities were identified at
these sites.

Eastern Subarea

The eastern subarea is entirely within E1 Dorado County.

Existing recreation activities along the Weber Creek corridor and at the proposed
component include fishing, gold panning, and hiking. Accessibility is difficult in some
upper portions of the creek corridor and s_ome of the creek corridor areas are within
private property.
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Existing recreation activities along the Alder Creek corridor and at the proposed
component site include fishing, camping, horseback riding, hunting, and gold panning.

The South Fork of the American River contains a series of parks, camp sites, and day
use areas along the river that are operated by E1 Dorado County and DPR. Most of the
recreation opportunities occur along the 20.5-mile Lotus Reach of the river, just
downstream of Chili Bar Reservoir (Jones & Stokes Associates, 1992). In addition, the
river area includes the Marshall Gold Discovery State Historic Park, which is a popular
site for tourists from outside the region. However, the South Fork of the American
River is largely known for its spectacular white-water rafting and boating activities.
Management of summer flows in the Lotus Reach directly affects water-dependent
activities on the South Fork of the American River.

Existing Policies

The following plans and policies affect recreational management in the ARWRI
program area:

¯ American River Parkway Plan,
¯ Sacramento River Parkway Plan,
¯ Auburn State Recreation Area and Folso.m Lake State Recreation Area General Plan,
¯ South Fork of the American River Management Plan,
¯ National Wild and Scenic Rivers Act, and
¯ California Wild and Scenic Rivers Act.

The general plans for Placer, E1 Dorado, Sacramento, Yolo, San Joaquin, Amador,
Calaveras, and Stanislaus Counties contain a recreational element or recreational
policies. See Appendix A for additional details.

IMPACTS OF PLAN COMPONENTS

Methodology and Assumptions

This analysis is focused on an impact assessment of water-oriented recreation activities
and facilities that are a component of, or affected by, the alternatives identified in the
Planning Report. The section was prepared by examining hydrology data; examining
design, planning, and environmental documents; and consulting with knowledgeable
representatives of federal, state, and local agencies. Recreation facilities and activities
were evaluated to identify their sensitivity to changes in water volume and related
ecological impacts from implementation of the alternatives.
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Criteria for Determining Significance

Impacts on water-oriented recreation are considered significant if the proposed
program would:

¯ conflict with or disrupt established recreation activities and affect facilities of an area
or

¯ conflict with federal, state, or local guidelines related to recreation activities and
facilities.

Impacts and Mitigation

Construction Impacts of all Components

Impact. Disruption of Existing Recreation Opportunities.

Construction activities at Texas Hill and Small Alder dam sites would temporarily
disrupt existing recreation activities along both Weber Creek and Small Alder Creek.
These construction impacts would affect recreation activities including fishing,
camping, hiking, gold panning, wildlife observation, and sightseeing. Disruptions
could include closing the area of the dam and reservoir sites (including access roads and
facilities such as campgrounds and day use areas) to the public, altering of streamflow,
and adding noise and activity disruptive to some types of recreation. Any noticeable
degradation of water clarity would produce a negative aesthetic, diminishing recreation~
opportunities and possibly reducing recreation activities such as sightseeing, wildlife
observation, swimming, and hiking. Water quality degradation would also affect
existing fish species such as rainbow and brown trout, and sport fishing activities.
Construction impacts on recreation would be temporary, and the activities would be
diverted to other recreation sites. However, this is a significant impact. Construction
activities at the Auburn Dam site are not expected to adversely affect existing recreation
activities because no public access is allowed at the dam construction site.

Construction operations at the diversion sites along the American and Sacramento
Rivers would temporarily disrupt existing recreation activities. Disruptive activities
would include closing the area of the diversion site to the public, causing impacts on
water quality, and adding noise and activity to the surrounding area. These
construction impacts would affect recreation activities including fishing, boating,
swimming, and sightseeing. Construction impacts on recreation are temporary, and the
activities would be diverted to other recreation sites. This is a significant impact.

No existing recreation facilities or activities were identified at the proposed Duck
Creek, South Gulch, and Farmington Reservoirs; along the Feather River from the
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proposed diversion point to its confluence with the Sacramento River; or Beaver
Slough. This is a less-than-significant impact at these sites.

Mitigation Measure 4i-1. Provide Advance Public Notification of Construction
Activity Periods and Closure of Recreation Sites.

This mitigation measure would involve placing public notices in area newspapers and
installing information and guide signs to route recreation traffic away from
construction areas to other recreation sites.

Mitigation. Implement Mitigation Measure 4d-1 and 4d-2 of Section 4d.

Implementation of the above measures would reduce the impact to a less-than-
significant level.

Small Alder and Texas Hill Reservoirs

Impact. Changes in Recreation Opportunities.

Small Alder and Texas Hill Reservoirs would replace about 2.8 and 3.0 miles,
respectively, of stream habitat with lake habitat. As a result, stream-oriented recreation
activities would be displaced, placing further pressure of similar recreation use on other
streams. The reservoirs would alter local flows on creeks and would affect fishing
opportunities by restricting wild and stocked trout migration and abundance. The
proposed Aider Creek Reservoir also would permanently inundate existing dispersed
noncontrolled camping sites along the creek. This is a significant impact.

Mitigation Measure 4i-2. Develop and Implement Recreation Plans.

The plan will quantify all existing recreation opportunity types and activity levels for
affected reaches of Alder Creek and will provide a one-for-one replacement of
recreation opportunity types capable of sustaining similar activity levels.

In contrast to the above effects, the proposed reservoir could potentially provide
different recreation activities and new (proposed) facilities. The EDCWA water
program EIR (Jones & Stokes Associates, 1992), identified recreation plans for Small
Alder Reservoir to provide recreation facilities, including picnic areas, vista points, boat
launching areas, camp sites, open play areas, lake fishing, and hiking trails. A
recreation plan for Texas Hill Reservoir was presented in the EDCWA water program.

Mitigation Measure 4i-3 Develop and Implement a Recreational Fisheries Plan.

The lead agency will prepare a recreational fisheries plan to provide new fishing
opportunities on- and off-site. Although implementation of this mitigation measure
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would reduce the loss of recreational wild river fishing opportunities and would reduce
the loss of recreation opportunities overall, the loss of wild river recreation
opportunities on the affected reaches of Alder and Webber Creeks would be significant
and unavoidable.

Impact. Changes in Recreation Opportunities from Changes in Flow.

The proposed Small Alder and Texas Hill Reservoirs would reduce flows into the South
Fork of the American River. This reduction in flows could potentially affect recreation
activities including white-water boating, camping, sightseeing, and picnicking. The
EDCWA water program EIR found that significantly reduced flows along the South
Fork of the American River would affect recreation, especially white-water boating,
potentially creating unsafe boating conditions. This is a significant impact.

Mitigation Measure 4i-4. Schedule Water Deliveries to Off-Peak Whitewater Boating
Days.

Reservoir releases from EDCWA facilities could be scheduled to occur on off-peak
white-water boating days. The above mitigation would include targeting water
deliveries in the following priority: Monday, Tuesday, Wednesday, Thursday, Friday,
Sunday, and Saturday (Jones & Stokes Associates, 1992).

Implementation-of the above measures would reduce the impact to a less-than-
significant level.

Auburn Dam

Impact. Change in Recreation Opportunities at Auburn State Recreation Area.

Depending on the selected program, the proposed Auburn Reservoir could be up to
1,200,000 af in size and would inundate a significant portion of the Auburn State
Recreation Area. Recreation facilities that may potentially be inundated include hiking,
mountain biking and equestrian trails; Lake Clementine (the lake would be inundated);
and several camping sites along the North and Middle Forks of the American River.
Recreation activities that would be displaced or permanently lost include white-water
boating, camping, sightseeing, hiking, wildlife observation, and mountain biking along
approximately 29 to 44 miles of waterway. This is a significant impact.

Mitigation Measure 4i-5. Amend the Auburn State Recreation Area and Fotsom Lake
State Recreation Area General Plans.

After the specific reservoir configuration is determined, the plan will quantify all
existing recreation opportunities, facilities and activity levels, and will provide a one-
for-one replacement for lost recreation opportunities and facilities. The plan will also
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update the existing Auburn State Recreation Area and Folsom Lake State Recreation
Area general plans to reflect the new reservoir, recreation facilities, and activities.

Some types of existing recreation activities and facilities could be enhanced and new
lake-oriented recreation activities and facilities could be developed as part of the
Auburn Reservoir to mitigate lost recreational opportunities. The development of new
recreation facilities may include camp sites, boat launch areas, marinas, picnic areas,
and new recreation trails. An off-site river wilderness area also could be purchased or
permanently designated to replace lost river-oriented wilderness.

Implementation of the above measures would reduce some of the recreation impacts to
a less-than-significant level. However, the permanent loss of white-water recreation
activities at the reservoir site is a significant and unavoidable impact.

South Gulch, Duck Creek, and Farmington Reservoirs

As described in the "Environmental Setting" section, no existing recreation facilities or
activities were identified at the proposed Duck Creek r, Farmington, and South Gulch
Reservoirs. Operation of the Duck Creek Reservoir would require diverting water from
Pardee Lake or Camanche Lake to the new reservoir, and operation of South Gulch
Reservoir would require diverting water from New Hogan Reservoir. These diversions
would occur during the winter and spring when the reservoirs and Mokelumne and
Calaveras Rivers experience excess flow. The diversions to the new reservoirs are not
expected to reduce existing riverflows or lake levels and adversely affect the recreation ¯
opportunities. This impact is less than significant.

Although no existing recreation was identified at these components, the sites could
potentially provide new recreation opportunities and facilities including picnic areas,
car-top boat launching areas, open play areas, fishing, hunting, and limited boating.
The potential for providing new recreation opportunities will largely depend on the
actual operation of the reservoirs. Site-specific studies could be conducted to determine
the potential for providing recreation opportunities and facilities.

Stanislaus River Transfer

Impact. Change in Stanistaus River Recreate’on from Water Transfers.

The transfer of 50,000 af from the Stanislaus River to the Farmington Reservoir site
could potentially reduce existing recreation uses of the Stanislaus River. The reduction
of flows in the Stanislaus River would also mean reduction in flows in the lower San
Joaquin River, where similar recreation uses could be affected. The magnitude of this
impact would depend on the type of water transfer implemented and the resulting
changes in hydrology. This impact is significant.
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Mitigation. hnpIe~nent Mitigation Measure 4d-12.

If a transfer is implemented that reduces flow and impacts recreation, then implement
the following measure.

Mitigation. Implement Mitigation Measure 4i-2.

The lead agency will develop a plan that will quantify all existing recreation
opportunities, facilities, and activity levels and will provide one-for-one replacement for
lost recreation opportunities and facilities.

Implementation of the above measures would reduce the impact to a less-than-
significant level.

Feather River and Beaver Slough Diversions

Impact. Changes in Recreation Opportunities from Diversions.

As described in the "Environmental Setting" section, no site-specific existing recreation
facilities or activities were identified along the Feather River from the proposed
diversion point to its confluence with the Sacramento River. Some recreation use may
be derived from boaters accessing the Feather River from the Sacramento River;
however, the amount of temporary potential recreation use affected is not considered
significant. No recreation facilities or activities were identified along Beaver Slough.
Although pumping drawdown in the slough could affect nearby boaters, this impact is
less than significant.

Mitigation. None Required.

Wastewater Reclamation

Wastewater reclamation components would use treated wastewater that would
normally be released into project area rivers as irrigation for urban and agricultural
uses. The amount of treated wastewater, however, represents a small portion of total
flow typically present in surface water in the study area and is not expected to affect
any existing recreation opportunities along the program area rivers.

Land Retirement

The proposed land retirement component could potentially benefit recreation
opportunities by providing new recreation sites and activities. Although these uses are
not specified, sites proposed for land retirement could be converted into recreation sites
such as wildlife observation areas, hunting areas, or recreational off-road vehicle use.

ARWR! Draft EIR/EIS Page EIPJEIS 4i-9

C--07791 9
C-077919



Section 4i - Recreation

Plans and Policies Impacts

The program components could impact the implementation of existing recreational
policies.

Impact. Change in the Eligibilil’y Status of Portions of the North and Middle Forks of
the American River under the National Wild and Scenic Rivers Act.

As described above in the "Environmental Setting" section, Reclamation completed an
inventory and study of three segments of the North and Middle Forks of the American
River to determine eligibility for potential addition to the NWSRS under Section 5(d) of
the National Wild and Scenic Rivers Act. The Auburn Dam component would affect
the eligibility status of portions of the North and Middle Forks of the American River.
Table 4i-1 shows the length of each river segment and the amount of inundation each
eligible segment could incur for the respective reservoir sizes. The inundation of a
portion of these segments would preclude the eligibility of those portions and would be
a significant and unavoidable impact.

Mitigation Measure 4i-6. Recommend the Unaffected Portions of the River Segments
within the Considered Area be Added to the N-WSRS.

Implementation of this mitigation measure would protect the remaining portions of the
river segments from future impacts. However, precluding the eligibility of portions of
the North and Middle Forks is a significant, unavoidable impact.

Impact. Inconsistency of Diversion Facilities with Existing Goals and Policies.

As previously described, construction activities involving new and/or expanded
diversion sites along both the Sacramento and American Rivers would disrupt
recreation activities and degrade water quality. The National Wild and Scenic Rivers
Act and the California Wild and Scenic Rivers Act restrict the construction of water
diversion facilities along the American River that would adversely affect the free-
flowing condition and natural character of the river segment for which it was
designated. The diversion construction along the Sacramento and American Rivers
would also be inconsistent with goals of the Sacramento Plan Parkway Plan and the
American River Parkway Plan. Both of these parkway plans provide goals to preserve,
protect, and enhance the natural resources of the rivers, including maintaining high
water quality and fish populations. This impact is significant.

Mitigation. Implement Mitigation Measures 4i-1, 4d-1, and 4d-2.

Implementation of the above measures would reduce the impact to a less-than-
significant level.
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Table 4i-1
Approximate Eligible Wild

and River Segment Inundation

Auburn Reservoir
Capacity

(in thousands of af)
Approximate Length    430     900    1,200

River Segment Considered (miles)

Middle Fork’ 23 17 18 21

North Fork, upper2 16 7 12 14

North Fork, lower3 5 5 5 5

Oxbow Dam to confluence with North Fork American River
Co[fax-Iowa Hill Bridge to upper end of Lake Clementine
North Fork debris dam to intake of Auburn Dam diversion tunnel

Note: Lake Clementine inundates about four miles up stream and was not considered in the eligibility
study

Impact. Inconsistency of Stanislaus River Water Transfer with San Joaquin County
General Plan Policies.

Proposed water transfer from the Stanislaus River to the proposed Farmington
Reservoir could be inconsistent with recreation policies of the San Joaquin County
General Plan related to Stanislaus River. Although no specific types of recreation
would be eliminated, a quantitative reduction in recreation opportunity may result
from reduced flows. As described in the "Environmental Setting," Appendix A, Policy
15 of the San Joaquin County General Plan states that recreation values of the Stanislaus
River shall be protected. This is a significant impact.

Mitigation. Implement Mitigation Measure 4d-12.

If a transfer is implemented that reduces flow and impacts recreation, then implement
the following measure.

Mitigation. Implement Mitigation Measure 4i-2.

The lead agency will develop a plan that will quantify all existing recreation
opportunities, facilities, and activity levels and will provide one-for-one replacement for
lost recreation opportunities and facilities.
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Implementation of the above measures would reduce the impact to a less-than-
significant level.

Alternatives

No-Action Alternative

No construction activity impacts on recreation would result under the No-Action
Alternative. Because existing diversions in the study area would not be expanded
under the No-Action Alternative and minimum flow requirements for the program area
rivers and the Delta must be maintained, no impacts on existing recreation
opportunities in the study area are expected.

Section 4c, "Vegetation and Wildlife," identified potential changes to wetlands from
continued ground water overdraft. Changes in wetlands values may affect recreational
opportunities such as bird watching.

Future growth in the study area would result in increased recreation use of existing
facilities and higher demand for facilities that would not be met by anything specifically
incorporated into the No-Action Alternative.

Conjunctive Use and Auburn Dam Alternatives

Both alternatives influence American River flow because of upstream reservoirs and
other components contained in the alternative. Changes in reservoir levels and
streamflow could reduce recreation visitation.

At present, Folsom Lake generally is drawn down during fall and winter, when lake
recreation use is at its lowest. PROS1M simulations indicate that Folsom Lake storage
would remain largely unchanged from existing conditions 90 percent of the time during
the primary recreation period from June to August (Section 4a, Appendix E). Simulated
reservoir storage in May would change from existing conditions to the No-Action
Alternative, potentially changing recreational opportunities. Between the No-Action
Alternative and the action alternatives, simulated lake conditions are similar.

Lake Natoma is a regulating reservoir for Folsom Reservoir releases to the American
River. The lake would not be operated differently from existing conditions and
therefore no change in recreation potential would occur.

Reduced flows in the American River, Sacramento River, and Sacramento-San Joaquin
Delta from the combined effects of the program components (storage, diversions,
wastewater reclamation, and institutional components) could potentially reduce flows,
and a decrease in flows could reduce recreation visitation. Based on the modeling, flow
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levels would remain largely unchanged from existing conditions 90 percent of the time
during the primary recreation period from May to August. This impact is less than
significant.

The impacts and necessary mitigation measures under the Conjunctive Use Alternative
are those identified under the discussion of program components. Implementation of
the various program components comprising this alternative also would involve
implementation of the associated mitigation measures. This alternative would provide
for the restoration of the original Auburn Dam site. Additional recreational
opportunities would be available at this site, along with access to previously closed
areas (Appendix K).

The impacts and necessary mitigation measures under this alternative are those
identified under the discussion of program components. Implementation of the various
program components comprising this alternative would require implementation of the
associated mitigation measures.

As simulated for this EIR/EIS, the Auburn Dam would provide additional flow to the
river during summer for this program. If this release were diverted at Freeport,
recreation on the lower American River would benefit from additional flow.
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Section 4j
Visual Resources

INTRODUCTION

This section details the visual resources in the study area and potential impacts of the
program components. Additional supporting information is contained in Appendix A.

REGIONAL SETTING

General Visual Environment

The visual landscape in the study area can be classified by the following vegetation and
land use types: woodland, grassland, cultivated land, and urban.

The North Fork American River from Heath Springs downstream to approximately
1,000 feet upstream of the Colfax-Iowa Hill Bridge is a designated Wild and Scenic
River (wild classification) under both the National and State Wild and Scenic River
Systems. The lower American River between Folsom Reservoir and the Sacramento
River is a designated National and California Wild and Scenic River (recreation
classification). (Reclamation, 1994b). Segments of Alder Creek have been nominated
for inclusion in the NWSRS.

Officially designated state scenic highways in the study area are: Highway 50 between
Placerville and Echo Summit (El Dorado County Planning Department pers. com.,
1995), SR 160 in Sacramento County between the southern county line and Interstate 5
(Central Valley Project, 1994), and Interstate 5 and Interstate 580 in San Joaquin County
(San Joaquin County, 1978). E1 Dorado County has identified SRs 49, 88, and 89 as
eligible for state scenic highway designation (El Dorado County Planning Department,
1995). San Joaquin County has designated the following local scenic routes: Interstate 5,
Interstate 580, Corral Hollow Road, Lower Roberts Island Road, Bacon Island Road, SR
4, Eight Mile and Empire Tract Roads, SR 88, Jack Tone Road, Liberty Road, Clements
Road, River Road, and Austin Road (San Joaquin County, 1978).

Important scenic environments in the study area are the North Fork American River,
American River National Recreation Area, the Sierra foothills, and the lower American
River.

Local Setting

Most areas in the region have low to moderate visual quality and are not considered
visually sensitive areas. Several notable scenic areas are discussed below.

In the area of the Auburn Dam component, the natural environment is characterized by
two prominent canyons (the North and Middle Forks) that converge before entering a
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single narrow canyon above the Auburn Dam site. The section of the North Fork
upstream of the diversion tunnel to the debris dam is eligible for recreational
designation (Appendix 1). This section is also a state-designated Wild Trout Stream
(California Department of Fish and Game, 1977). The Auburn Dam site is characterized
by construction zone features that are discordant with the natural visual integrity and
quality of the canyon. The large number of viewers, its location in a designated
recreation area, and visibility from nearby residences make this site visually sensitive.
With the exception of the Auburn Dam construction zone, this segment of the American
River exhibits high visual diversity and quality.

The Small Alder Reservoir component site is located in El dorado National Forest and
consists of moderate to steep slopes vegetated with conifer forest species. Vegetation,
water, and rocks along the creek corridor provide visual contrast and color variety and
make this area visually distinctive. The site and areas downstream receive much
recreation use (Jones & Stokes Associates, 1992). Thus, this is a visually sensitive area.

Further downstream along the North Fork is Folsom Reservoir, part of the Folsom State
Recreation Area, which also offers opportunities to view the lake and the dam. These
views make the area visually sensitive.

Rainbow Bridge, a candidate for listing in the National Register of Historic Places,
provides an arching gateway between Lake Natoma and the American River. Much of
this corridor’s shoreline is part of the Lake Natoma unit of Folsom State Recreation
Area. The American River Parkway, which runs 30 miles along this corridor from
Discovery Park to Folsom Reservoir, has recreational status under the State Wild and
Scenic River System. Because it is heavily used, the parkway is a visually sensitive
resource (U.S. Army Corps of Engineers, 1991). The river from Nimbus Dam to the
Gristmill Dam area has the greatest visual variety of the lower American River.

New diversions and expansion of existing diversions are proposed at unspecified points
along the Sacramento River. This area includes the Natomas basin, which is
characterized by agricultural and urban land uses in a generally flat area of the
Sacramento Valley. Views of the Sacramento River are available from numerous
residential, commercial, and recreational uses located along the length of the river. The
river is an important aesthetic feature in Sacramento and is visually sensitive.

Existing Policies

The following federal, state, and local agencies have stated policies regarding visual
resources in the region: U.S. Forest Service (USFS), DPR and DFG; Placer, Sacramento,
San Joaquin Counties; and City of Sacramento.
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IMPACTS OF THE PLAN COMPONENTS

Criteria for Determining Significance

CEQA Guidelines state that a project would normally be considered to have a
significant impact if it would have a substantial, demonstrable negative aesthetic effect;
disrupt or divide the physical arrangement of an established community; and conflict
with adopted environmental plans and goals of the community where it is located. In
addition, the Guidelines identify project effects on scenic vistas and designated scenic
routes and new sources of light and glare as potentially significant impacts.

For the purposes of this EIR/EIS, a significant impact would result from a noticeable
change in landscape attributes that produces a high level of contrast visible in the short-
term or long-term in the foreground, or visible in the long-term in the middle ground or
background of a key observation point. These may include contrasts created by adding
new forms to the landscape (e.g., a dam or levee), removal of existing landscape
elements that comprise a substantial basis of the landscape character (e.g., riparian
vegetation, agricultural fields, hillslope), changes in patterns and movement (e.g.,
noticeable increased barren shoreline of a reservoir with greater drawdown because of
the project), and blockage of the vista from any key observation point. An impact is
significant if these changes are viewed along a designated or candidate Wild and Scenic
River, designated or candidate Scenic Highway, or designated vista point or visually
protected area accessible to the public. Also, a significant impact on the visual
environment would result from any landscape alteration that would conflict with an
adopted visual quality objective and visual management plan of a pub.lic agency, such
as may be included in a general plan or a resource management plan.

Impacts and Mitigation

The potential impacts of program components on visual resources of the study area
relative to existing conditions relate to construction activities, operation of the
components, and consistency with existing policies. Because of the similarity of impacts
between components, the components are combined for discussion of impacts.

Reservoir Components

Impact. Permanent Alteration of the Visual Landscape from Key Observation Points.

Construction of Auburn Dam, Texas Hill Reservoir, or Small Alder Reservoir would
convert river and creek views to reservoir views. These changes would be visible from
both public and private viewpoints.

Water stored along the North and Middle Forks behind Auburn Dam would be visible
from public viewpoints throughout the river canyon, including Pointed Rocks and the
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Auburn Dam Overlook, as well as from SR 49 (a designated scenic route) and private
residences. Currently, these observation points provide views of the steep river canyon
with the river itself being 2,000 to 2,400 feet below the rim. If the dam were to be built,
water levels within the canyon would rise and inundate riparian vegetation and scenic
geologic formations along 29 to 44 miles of stream corridor.

Small Alder Reservoir would alter views of Alder Creek, which is considered visually
sensitive because of its pristine quality and its location in E1 dorado National Forest.
Creation of the reservoir would alter the natural flow of the creek and cover riparian
vegetation. In addition, the reservoir also would reduce water flows in the South Fork,
which could alter the aesthetic aspects of the river, such as river sounds.

Texas Hill Reservoir would affect Weber Creek, a small, shallow creek visible from
nearby homes and roads. Texas Hill Reservoir would reduce flows to both Weber
Creek and the South Fork and could affect aesthetic aspects of the river.

The potential visual impacts related to Texas Hill and Small Alder Reservoirs were
described in detail in the EDCWA water management plan EIR (Jones & Stokes
Associates, 1993). The impacts are presented herein, and the mitigation measures are
incorporated into this EIR/EIS.

The construction of the reservoirs may produce lakes that are aesthetically pleasing to
many people. However, there is an abundance of reservoirs in the region and
throughout California, while undammed rivers in the Sierra Nevada are few. This
increases the visual sensitivity of the river.

Because these components would create views of reservoirs and eliminate views of
creek and river corridors, construction of any of these storage components would result
in a significant, unavoidable impact.

Mitigation Measure. None Available.

The proposed construction and filling of Farmington, South Gulch, and Duck Creek
Reservoirs would change the visual attributes of these reservoir sites but would not
affect sensitive views. These reservoir sites are not within sensitive views because the
sites are not located near homes or major roads and do not provide recreational
opportunities. The Farmington Reservoir site encompasses a grass-covered valley that
is bordered by low hills and the existing dam. The site is visible only from the
surrounding hills; no homes or public roads provide views of the site. The South Gulch
Reservoir site is located in a valley near orchards and would inundate surrounding
grasslands. A small, minor roadway provides views of the site. The Duck Creek
Reservoir site is located in an agricultural area surrounded by cropland and
pastureland, and is visible only from small nearby roads used by farmers. Because
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none of these reservoir sites are within sensitive or protected views, changes in the
visual attributes of these sites would be a less-than-significant impact.

Impact. Reduction in Visual Quality Because of Component Construction.

Reservoir facilities included in this program could reduce the visual quality of the area
near the component sites. Proposed facilities, including pit areas, dams, recreation
areas, and exposed water conveyance facilities, would be visible from sensitive
viewpoints and would contrast with the surrounding landscape. This is a significant
impact.

Mitigation Measure 4j-1. Conduct Site-Specific Studies of the Specific Visual Impacts.

Site-specific studies of potential visual impacts can be used to assess the significance of
the impacts. The assessment may include visual simulations when more detailed
information on facility designs and locations is available. If the assessment reveals a
significant impact associated with a component, then the following measure will be
implemented.

Mitigation Measure 4j-2. Develop and Implement a Visual Resources Management
Plan.

A visual resources management plan can be used to minimize the effects of dam and
recreation facility construction on the surrounding residential areas and proposed lake
recreation areas. The plan shall describe the sensitivity of viewsheds and discuss how
facility design and location, painting, revegetation, and other methods would be used to
reduce visual impacts and light and glare of program facilities, such as the dam,
recreation facilities, access roads, spoil disposal areas, conveyance pipelines, and other
facilities (Jones & Stokes Associates, 1992).

The visual resources management plan for Small Alder and Texas Hill Reservoirs shall
include the following measures (Jones & Stokes Associates, 1992).

¯ Retain a visual buffer between SR 49 and the Coon Hollow borrow pit (for Texas
Hill Reservoir).

¯ Prescribe vegetation clearing activities to minimize vegetation disturbance and
control and minimize the potential viewing of the quarry area and other program
facilities from recreation sites, vistas, and access points.

¯ Salvage available soils yielded during quarrying and facilities construction for later
reclamation and recontouring uses.

¯ Locate haul roads from the quarry to the dam below the average minimum water
surface elevation (for Small Alder and Texas Hill Reservoirs).
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¯ Relocate obtrusive features out of view of areas that will receive heavy recreation
use.

¯ Relocate conveyance pipelines into existing rights-of-way to avoid clearing
vegetation.

¯ Remove overburden to blend in with existing topography.
¯ Texture dam surfaces to reduce the creation of light and glare and visual contrast.
¯ Color of fencing and other facilities in subdued hues to decrease contrast with the

surrounding area.
¯ Vegetate areas to screen obtrusive features from sensitive viewsheds.

Other elements of the plan include installing information exhibits at dam facilities for
the public, constructing public viewpoints and picnic areas in locations with views of
dams and reservoirs, and hiring an architect to provide specific recommendations for
dam design with aesthetically pleasing architectural elements. Site-specific studies
must be conducted to determine the significance of visual impacts associated with dam
construction at each of the proposed storage component sites.

Implementation of the preceding mitigation measures would reduce the impact to a
less-than-significant level.

Impact. Creation of a "Bathtub-Ring" Effect Around Reservoirs from Drawdown.

Operating the Small Alder and Texas Hill Reservoirs would result in summer
drawdowns of the surface elevation. These summer drawdowns would expose barren
shoreline, creating what is typically known as the "bathtub-ring" effect (Jones & Stokes
Associates, 1992). The bathtub-ring area is aesthetically unappealing and contrasts in
color with its surroundings. Initially, the ring effect can expose mud and reservoir
detritus. Because of their relatively small size, these reservoirs would fill quickly
during a short wet period, even in a drought. During each normal or wet year, the
reservoir would be drawn down over the summer; the drawdown could be
substantially more during dry years. The reservoirs would probably recover from any
summer drawdown during the following winter and could be close to full by the
beginning of the next summer, depending on runoff condition (Jones & Stokes
Associates, 1992).

Construction of Auburn Dam would result in a broad range of water level fluctuations.
The simulations of the multipurpose Auburn Dam attempted to maintain the storage
above 300,000 af. The storage rose above this level in the spring, and water was
released in the fall to maintain 300,000 af in winter. During some dry years, the storage
dropped below 300,000 af.
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The drawdown of these reservoirs would create unavoidable visual contrast at sites
open to public view. Residents with views of the reservoirs and future recreationists at
the reservoirs probably would perceive the "bathtub ring" as an unaesthetic feature.
Therefore, implementation of either of these storage components would result in a
significant, unavoidable impact.

Mitigation. No Mitigation is Available.

Operation of these reservoirs could result in a bathtub-ring effect at Duck Creek and
South Gulch Reservoir, which would create an aesthetically unattractive feature.
However, because these reservoir sites are not located within sensitive views, this
would not be a significant impact.

Diversion and Conveyance Components

Impact. Permanent Alteration of the Visual Landscape from Key Observation Points.

Proposed American River, Sacramento River, and Feather River diversions would
reduce flow and thus alter the quantitative riverine landscape in views of these rivers
by exposing wider bank areas and possibly altering riparian vegetation.

The American River diversion would withdraw additional water from existing
diversions and possibly new diversions at unspecified locations along the river. The
SJCCF would convey water from Lake Natoma, or a new Sacramento River or Beaver
Slough diversion. These diversions would reduce water levels in the American River,
which would be seen from sensitive viewpoints along the river, but would increase
them above normal levels in fall. The diversions could result in exposed riverbed, loss
of riparian vegetation, and reduction of waterfalls and rapids. The Feather River
diversion would deliver water to Sutter and Placer Counties and would decrease water
levels in the river from the diversion to the Sacramento and American River confluence.
The Sacramento and American Rivers receive heavy recreation use and are frequently
viewed by recreational users and local residents and thus are visually sensitive. The
Sacramento and American Rivers are also visible at many locations from major
roadways. However, the precise amount of river surface drawdown from water that
would be diverted and the location of the diversions depend on the hydrologic
conditions at the time of diversion. Minimum instream flow requirements are assumed
to be maintained at all times As a result, it is impossible to determine whether the
visual impact of the drawdown would be highly noticeable to viewers. As a
conservative assessment, the proposed diversions are assumed to result in a significant
impact.

Mitigation. hnptement Mitigation Measures 4j-1 and 4j-2.

Implementing these measures would reduce the impact to less than significant.
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Construction Impacts

Impact. Alteration of the Visual Character because of Construction.

Construction activities could alter the visual landscape through ground disturbance,
vegetation removal, closure of areas, or dust g~neration. The Auburn Dam, Small Alder
and Texas Hill Reservoirs; and American, Sacramento, and Feather River diversions are
located near sensitive receptors. Therefore, activities associated with construction of
these facilities could alter the visual landscape over the short term. This is a significant
impact.

Mitigation. Implement Mitigation Measures 4j-1 and 4j-2.

Implementing these measures would reduce the impact to less than significant.

Land Retirement

Impact. Alteration of the Visual Character of Agricutturat Lands.

Under the land retirement component, agricultural lands would be purchased by
Reclamation or local agencies and taken out of production. The visual appearance of
these lands would change from irrigated green cropland or pastureland at least
temporarily to dry grassland until a specific reuse of the land is determined. This is
likely to be perceived by most people as unaesthetic. Most agricultural lands in the
study area are not included in sensitive views; however, retiring lands could alter views
from designated state and local scenic highways and residences, depending on the
selected location. Therefore, this would be a significant impact.

Mitigation Measure. Implement Mitigation Measure 4j-1.

This impact is less than significant after mitigation.

Policy Impacts

Impact. Conflict of Components with Designations and Policies of Public Agencies.

Small Alder and Texas Hill Reservoirs would alter streamflows in Alder and Webber
Creeks and the American River, segments of which were recently determined to be
eligible for designation as part of the NWSRS.

The proposed storage components on the American River and tributaries would replace
flowing water with a lake. Along the North and Middle Forks of the American River,
views of the deep river canyons and riparian vegetation would be altered by increased
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water levels that would result from Auburn Dam water storage. Waterfalls and white-
water rapids would be replaced by the calm surface of the new reservoir. Below Lake
Natoma, reduced streamflows in April and May could alter views. This would be offset
partly by somewhat higher flows in the same river segment from July through
November. In either season, minimum flows would be maintained so that visually
significant water would remain present at all times. The Auburn Dam component
would preclude the eligibility of portions of the American River under the NWSRS and
is therefore inconsistent with existing policies. This is a significant impact.

DPR, DFG, and Placer County policy documents include policies and objectives that
protect the scenic quality and wild character of the North Fork of the American River.
The Small Alder Reservoir site is designated by the USFS as a Visual Foreground
Retention Area to preserve its visual quality. Because the Small Alder Reservoir would
substantially change the visual quality of the area, it would be inconsistent with this
designation.

The DPR Auburn State Recreation Area and Folsom State Recreation Area General
Plans and the Placer County General Plan contain policies to protect scenic resources in
the area that includes Folsom Reservoir and the segment of the American River near the
Auburn Dam site. Policies contained in the Sacramento County General Plan and the
City of Sacramento General Plan are intended to preserve the lower American River
below Folsom Dam. The proposed reservoirs and diversions would reduce the flow in
these portions of the American River, which would alter the visual character. This
would be a significant impact.

Mitigation. Implement Mitigation Measure 4i-5.

This mitigation, identified in Section 4i, "Recreation," completed the suitability
determination for Wild and Scenic Rivers designation. In addition to this measure, the
following mitigation will be implemented.

Mitigation Measure 4j-3. Evaluate Consistency of the Component with Policies.

The lead agency, after determining the site specific conditions, will assess the
consistency of the component with visual resource policies. If the component is
inconsistent with the policies, the component will be adjusted or the policy amended.

The impact of program components on visual resources after implementation of any of
these measures is unknown at this program level of detail.

Impacts of the Alternatives

The visual impacts under the alternatives in general are site specific. The combination
of components may not add up to a cumulative visual impact. As stated previously,
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site-specific studies must be conducted to determine the extent of visual impact that
would result from these components.

Conjunctive Use Alternatives

The Conjunctive Use Alternative would provide for the restoration of the Auburn Dam
site. This action would allow access to the site and provide an improvement to the
visual character of the area.

Auburn Dam Alternative

This alternative provides additional flow during the summer in the lower American
River (assuming diversion at Freeport) that could benefit the visual character of the
river. In addition, a coordinated operation between Auburn Dam and Folsom
Reservoir could be used to maintain higher reservoir elevations in Folsom Reservoir,
compared with the other alternatives. This opportunity would be analyzed at the site-
specific level.
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Transportation, Air Quality, and Noise

TRANSPORTATION

The following sections detail the transportation, air quality, and noise settings in the
program area. Additional supporting information is contained in Appendix A.

Regional Setting

Regional Transportation Network

Several major transportation facilities serve the ARWRI program area. Interstate 5 and
SR 99 serve as the primary north-south traffic corridors in the Sacramento Valley
region. These facilities connect the greater Sacramento metropolitan area with points
south (e.g., Stockton) and north (e.g., Yuba City and Marysville). U.S. Highway 50 and
Interstate 80 serve as the primary east-west freeways in the program area, providing
connection to both the San Francisco Bay Area and the Sierra Nevada. Depending on
location, these freeways range between four and eight travel lanes.

Numerous other state routes traverse the program area, including SR 4, SR 12, SR 16, SR
26, SR 88, SR 104, and SR 193 (east-west routes), and SR 49, SR 70, SR 113, and SR 160
(north-south routes).

Vehicle Traffic on Major Highways in the Study Area

The program area encompasses a region exhibiting varying characteristics of
population and land use; thus, traffic conditions vary by geographical region. The
regional facilities in the program area serve a combination of residential, commercial,
and recreational traffic. Traffic volumes generally are highest on regional roadways
serving the built-up regions in the greater Sacramento metropolitan area. Traffic
characteristics on roadways in the program area that would potentially be affected by
ARWRI program components are presented in Appendix A.

AIR QUALITY

Regional Setting

Air Quality Management Districts

The various components of the proposed program would be constructed in three air
basins in California: the Sacramento Valley Air Basin (SVAB), the San Joaquin Valley
Air Basin (SJVAB), and the Mountain Counties Air Basin (MCAB).
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The SVAB is located in the northern portion of the Central Valley and extends into the
neighboring mountain ranges. The SJVAB, as designated by ARB, comprises eight
counties, including San Joaquin and Stanislaus Counties, where some ARWRI program
components are located.

The MCAB is a collection of nine contiguous counties in the Sierra Nevada that are
grouped because of similar geographical and pollutant sources.

Trends in Regional Air Quality

Sacramento Valley Air Basin

Federal. The portions of the program which lie within Sacramento County and western
E1 Dorado and Placer Counties, are part of the Sacramento Air Quality Management
Area (SAQMA), which is a portion of the SVAB. The SAQMA has been designated a
severe nonattainment for the National Ambient Air Quality Standards for ozone.
Nonurbanized areas of Sacramento County have been classified collectively as an
attainment area for CO and a nonattainment area for suspended particualte matter
(PM~0) (California Air Resources Board, 1994).

State. The SVAB has been designated as nonattainment area for State Ambient Air
Quality Standards for O3 and PM~0 (California Air Resources Board, 1994).

Emissions of CO and oxides of nitrogen (NO×) (an ozone precursor) in the SVAB are
primarily from mobile sources (72 percent and 88 percent of basinwide emissions,
respectively), whereas emissions of reactive organic gases (ROG) (the other ozone
precursor) are split between mobile sources (58 percent) and stationary sources, such as
waste burning, solvent use, petroleum processes, and farming operations. Emissions of
PM10 in the basin are primarily from farming operations, construction, and entrained
road dust, which are considered stationary sources.

San Joaquin Valley Air Basin

The SJVAB is a nonattainment area with respect to state and federal ambient air quality
standards for O3 and PM~0 (California Air Resources Board, 1994), and several air
quality plans and numerous regulations have been adopted for the basin to improve air
quality.

Emissions of CO and NO× in the SJVAB are primarily from mobile sources (85 percent
and 62 percent of basinwide emissions, respectively), while emissions of ROG are
divided between mobile sources (40 percent) and stationary sources such as waste
burning, solvent use, petroleum processes and farming operations. Emissions of PM10
in the basin are primarily from farming operations, construction, and entrained road
dust, which are considered stationary sources.
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Mountain Counties Air Basin

Calaveras County is designated as a non-attainment area with respect to the state O3
standard only. E1 Dorado and Placer Counties are non-attainment with respect to the
state standards for O~ and PM10 and the federal standards for 03. Urbanized areas of
Placer County are designated as non-attainment with respect to the federal CO
standard.

Emissions of CO and NOx in the MCAB are primarily from mobile sources (61 percent
and 82 percent of basinwide emissions, respectively), while emissions of ROG are
divided between mobile sources (57 percent) and stationary sources such as waste
burning, solvent use, and fuel combustion. Emissions of PM10 in the basin are primarily
from stationary sources such as fuel combustion, construction, and entrained road dust.

Local Setting

Program Components

Appendix A presents each proposed program component and the regional air basin and
APCD or AQMD that regulates air quality and air pollution emissions in the location of
the component. Some program components would be constructed in several air basins
and would therefore fall under the jurisdiction of several air districts.

Sacramento Valley Air Basin

The following program components are located in rural areas where sensitive air
quality receptors would consist of a limited number of nearby rural residential units:
Auburn Dam; Small Alder, Texas Hill, Farmington, South Gulch, and Duck Creek
Reservoirs; Beaver Slough and Feather River diversions; SJCCF; Roseville Regional
WWTP; and land retirement.

The following program components are potentially located in urban areas where
several sensitive air quality receptors could be affected: American River and
Sacramento River diversions; E1 Dorado Hills, Sacramento Regional, and North
Stockton WWTPs; and conjunctive use diversions.

Existing Policies

Each of the air basin districts have adopted policies designed to comply with air quality
standards. Appendix A discusses the various air quality attainment plans.
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NOISE

Regional Setting

General Noise Environment of the Study Area

Most of the proposed program components are located in rural or agricultural areas
that are relatively quiet (50-dBA Ldn or less). Predominant existing noise sources of
these areas would be from vehicle traffic on major roadways and occasional aircraft
flyovers.

Some components of the proposed program, such as diversion components, may be
located in a variety of land uses and into densely developed areas of Sacramento,
Roseville, and other cities. Urban noise environments in these areas could be as much
as 60- or 65-dBA Ldn near highly traveled roadways and wastewater treatment plants.

Local Noise Setting

South Gulch Reservoir is a program component proposed in a rural orchard land use
area in Calaveras County. The noise source nearest to the project site is SR 26, a lightly
trafficked two-lane roadway with occasional agricultural truck traffic.

Alder Reservoir, Texas Hill Reservoir, and E1 Dorado Hills wastewater reclamation are
program components proposed for E1 Dorado County. Texas Hill Reservoir and the El
Dorado Hills WWTP are located in rural residential areas exposed to noise from nearby
U.S. Highway 50 and Mather Air Force Base. Alder Reservoir is located in a remote
rural area with no significant noise sources..

Auburn Dam and the Roseville Regional WWTP are program components proposed for
Placer County. The noise source nearest to Auburn Dam is Auburn-Folsom Road, a
four-lane road with significant traffic. The ambient noise environment in and around
the Roseville Regional WWTP is moderately noisy in part because of odor control fans
installed outside, at the screening areas and primary sedimentation basins. Secondary
noise is attributable to occasional vehicle traffic into the facility and on local roadways.

The Sacramento River division and Regional WWTP are located in urban areas of
western Sacramento County near Interstate 5 and other heavily traveled roadways.

Duck Creek Reservoir is proposed for an agricultural location approximately 1 mile
north of SR 26, the major noise source in the area. Beaver Slough Diversion is proposed
for a rural area north of Lodi, portions of which cross Interstate 5 and SR 99, the
significant noise sources in the area. North Stockton Wastewater Reclamation Facility
would locate a wastewater collection system across the urbanized areas of Stockton that
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are exposed to significant noise levels from motor vehicle traffic on Interstate 5 and SR
99 and on local arterial roadways.

Farmington Reservoir is a program component proposed for a rural area in Stanislaus
County. Traffic on SR 4 is the only significant noise source in the area.

The American River Diversion, Feather River Diversion, and land retirement are
projected components that would occur in several counties and could be located in
noise-sensitive and noise-generating environments.

County and Local Noise Plans and Ordinances

Each county has adopted a noise element for its general plan, in conformance with state
law. Noise elements describe the major noise sources and roadways and often include
maps showing noise contours around major noise sources (e.g., airports, railways, and
highways). General plan noise elements list land use compatibility noise levels and
performance standards, goals, policies, and implementation measures. Larger cities
also typically have their own general plan noise elements and often a noise ordinance
that is enforced by local police departments. Noise ordinances also typically limit the
hours of operation of significant noise sources.

TRANSPORTATION, AIR QUALITY, AND NOISE IMPACTS

Transportation Impacts

Criteria for Determining Significance

According to CEQA standards, a project that would cause an increase in traffic that is
substantial in relation to the existing load and capacity of the street system is
considered to have a significant adverse impact on the environment. For purposes of
this EIR/EIS, short-term or long-term increases in traffic that would substantially affect
traffic flow on major roadways would be a significant impact. Short-term or long-term
alterations to existing highways would constitute a significant impact. In addition, a
significant impact would result from short-term or long-term alteration to safety-related
or structural integrity aspects of a roadway.

Conflicts with planned roadway improvements is also a potential impact. Several such
projects are proposed that could be affected by construction of ARWRI components.
Additionally, construction vehicles on public roadways could cause capacity problems
with existing traffic flow. This could result in increased delay at major intersections and
on major arterials. The extent of this impact depends on the temporal distribution of
project vehicles and the existing traffic characteristics of the affected roadway.
Although a construction schedule for ARWRI components is uncertain, the proposed
facilities could conflict with the roadway improvement projects in listed Table 4k-1.
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Table 4k-1
Major Transportation Improvements Planned in ARWRI Study Areas

Agency      Location Limits Improvement Year
Caltrans" I-5 Laguna Blvd-Meadowview Rd Widen freeway 1996

U.S. 50 Bradshaw Rd Widen overcrossing 1996
U.S. 50 Prairie City Rd Modify interchange 1996
U.S. 50 Government Center New overcrossing 1996
SR 99 Elk Grove Blvd-Mack Rd Widen roadway 1996

Elk Grove Blvd Modify interchange 1996
Rail system Downtown Sacramento-Elk Extension 1995-1997

Grove/Laguna
Raft system Roseville Rd-Antelope Rd Extension 1995-1996
Rail system Hazel Ave and Mather Field Rd Extension 1996
Rail system 7th and K Streets-North B Street Extension 1999
SR 65 Industrial Avenue-Yuba County New expressway 1998

EDCDOT Pleasant Valley Mother Lode Dr-Cedar Ravine Addition of median/turn 1996-1998
Rd Rd lane
Pleasant Valley New Town Rd-Mount Aukum Addition of median/turn 1998-2015
Rd Rd lane
Green Valley Rd Sacramento County line- Widen to divided roadway 1996-1998

Francisco Dr
Green Valley Rd Francisco Drive-Silva Valley Pky Widen to divided roadway 1998-2015
Green Valley Rd Silva Parkway-Missouri Flat Rd Widen to divided roadway 1998-2015
Green Valley Rd Missouri Flat Rd-Placerville Rd Widen shoulder; bridge 1998-2015

replacement
E1 Dorado Hills U.S. 50 to Lassen Widen Road 1998-2015
Blvd
El Dorado Hills Harvard-St. Andrews Reconfigure roadway 1996-1998
Blvd
El Dorado Hills Francisco Dr-St. Andrews Widen to divided roadway 1998-2015
Blvd
Bass Lake Rd Bass Lake Rd-Green Valley Rd Relocation of roadway 1998-2015

SCDPW~ Elk Grove-Florin Calvine Rd-Gerber Rd Widen to four lanes 1997
Rd
Bradshaw Rd Kiefer Blvd-Folsom Blvd Widen to six lanes 1996
Bradshaw Rd U.S. 50 Widen to six lanes 1996

PCDPW~ Indian Hill Rd Widen to four lanes Unknown

California Department of Transportation
El Dorado County Department of Transportation
Sacramento County Department of Public Works
Placer County Department of Public Works

~: Environmental Science Associates, 1995
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Construction Impacts

Impact. Increases in Traffic on Roadways Because of Construction.

During the construction period for each program component, truck traffic would be
generated on the roadways serving each of the component sites. Off-site truck traffic-
generating activities would include delivery of heavy machinery and equipment;
importation of soil and/or off-site hauling of spoils; and shipments of concrete, steel,
aggregate, pipes, paving materials, utilities and other building materials to the sites.
Component construction would also generate traffic from construction workers
commuting to and from the work sites. This would result in temporary significant
impacts on traffic flow.

Although specific pipeline alignments associated with program components are
undetermined, roadways within pipeline corridors would be affected during.
construction (Table 4k-1). Lane blockages or street closures during pipeline installation
would result in a reduction in travel lanes, temporary disruptions of traffic flows and
roadway operations, and traffic reroutings. The extent of construction impacts depends
on the size of the pipeline construction and the road affected; the amount of existing
traffic on the roadways; and the potential to maintain traffic during construction
through use of flaggers, paved shoulders, and signs. Partial road closure could cause
temporary but potentially significant impacts on major roadways.

Mitigation Measure 4k-1. Prepare and Implement a Transportation Management Plan.

A Transportation Management Plan (TMP) will be prepared for each program
component and submitted to local or state jurisdiction(s) for review and approval.
Relative to the above impact, the TMP will do the following:

¯ Specify the requirements for traffic control, including construction timing for
specific areas and traffic detours.

¯ Prohibit truck traffic during morning and afternoon peak traffic periods on arterials
and major highways with capacity problems.

¯ Require coordination with Caltrans and local public works/highway departments.
¯ Specify roadway construction information, including data on pipeline alignments

within each street as determined during the design phase; and signage for closures.
¯ Specify that contractors will use and maintain steel trench plates at the construction

sites to restore access across open trenches.
¯ Provide advanced public notification identifying location, scheduling, and duration

of construction spread.

ARWRI Draft EIR/EIS Page EIPJEIS 4k-7

C--077941
C-077941



Section 4k - Transportation, Air Quality, and Noise

¯ Include a traffic routing plan for specific locations affected by construction; this plan
would address the specific requirements for traffic control, including traffic detours.

Implementation of this mitigation measure would reduce the impact to less than
significant.

Impact. Increase in Roadway Wear frown Construction Equipment.

The use of heavy trucks to transport equipment and material to and from the
component locations could affect road conditions by increasing the rate of road wear.
The degree to which this impact would occur depends on the project-generated traffic
and the design and condition of the roadways. Construction traffic would travel
primarily on major arterials that are designed for a mix of vehicle types, including
heavy trucks. The component’s impact is assumed to be minimal on these roadways.
Local roadways, however, generally are not built with a pavement thickness that will
withstand significant truck traffic volumes; therefore, the use of local streets and
bridges by project truck traffic could result in a significant impact.

Mitigation. Implement Mitigation Measure 4k-1.

In addition to the elements of the TMP discussed in Mitigation Measure 4k-1, the TMP
will include the following requirements to mitigate the impacts of roadway wear.

¯ Conduct a preconstruction survey of the road condition on key access routes.
¯ Identify haul routes that minimize traffic on local streets.
¯ Identify road repair financing mechanisms.

Implementation of this mitigation measure would reduce the impact to less than
significant.

Impact. Decrease in Public Safety Because of Construction Activities.

The increase in construction-generated truck trips could exacerbate safety conditions on
roadways in the vicinity of the construction sites. The level of significance of this effect
would depend on a number of factors, including temporal distribution of project traffic,
the existing roadway design (e.g., roadway width, traffic controls), level of use of
roadway, and other considerations (e.g., condition of roadway, topography). In
addition, street disruption during pipeline installation could delay or restrict
emergency vehicle access; this is a significant impact.

Mitigation. hnplement Mitigation Measure 4k-1.

The safety issues related to construction of program components could be mitigated by
including in the TMP discussed in Mitigation Measure 4k-1 the following elements.
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¯ Notify police, fire, and emergency services of the timing, location, and duration of
construction activities.

¯ To minimize disruption of emergency vehicle access, the governing fire, police and
emergency service providers would assist in identifying detours and emergency
access.

Implementation of this mitigation measure would reduce the impact to a less-than-
significant level.

Impact. Relocation of Roadways in the Affected Progrmn Areas.

Development of storage component projects would result in the loss of existing
roadways in affected areas. This would alter existing traffic patterns and increase the
potential for traffic congestion on local roadways. In some cases, this would require
relocation of affected roadways.

The development of a storage facility at the Auburn Dam site could result in direct
impacts on SR 49, which crosses the North Fork American River on a low-level bridge
upstream of the dam site. Implementation of the storage component would result in
inundation of this highway at that location; relocation of this route across the American
River at a higher elevation would be necessary, possibly on the dam itself. Studies
regarding a SR 49 relocation are being performed by other agencies (e.g., SAFCA, COE),
in conjunction with Caltrans, Placer County Department of Public Works, and E1
Dorado County Department of Transportation. These studies are assessing potential
alternative SR 49 alignments and cost estimates associated with these alignments. No
specific alignments would be chosen until after preparation of site-specific route
alignment studies and environmental review.

Mitigation Measure 4k-2. Conduct and Imple~nent Site-Specific Roadway Realign~nent
Studies and Plans Prior to Approval of Progra~n Components.

Roadway realignment plans will describe new routes for existing roads. A realignment
has been suggested for SR 49 to account for Auburn Dam (U.S. Army Corps of
Engineers, 1995).

Implementation of this mitigation would reduce the impact to less than significant.

Impact. Increased Traffic on Roads Serving Storage Sites Due to Increased
Recreational Opportunities.

The development of storage facilities would create a number of potential recreational
opportunities for the sites as described in Section 4i. Access to these activities would
result in an increase in recreational-related traffic on roadways serving the sites.
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Potential impacts include increased traffic congestion, which could result in adverse
impacts on traffic flow, roadway operations, and traffic safety.

Mitigation Measure 4k-3. Conduct Site-Specific Traffic Studies Prior to Approval of
Program Components.

If the traffic studies identify potential impacts because of increased recreation use, then
the following mitigation should be adopted.

Mitigation Measure 4k-4. Develop and Implement Roadway Improvement Plans.

Roadway improvement plans would identify needed improvements prior to
construction of the recreation facilities that would generate the traffic. Implementation
of this measure would reduce the impact to less than significant.

Operational Impacts

Operation of the new storage facilities would generate new vehicle trips associated with
ongoing maintenance and repair of facilities, inspection, site security, and other
activities. The level of new trips is not expected to substantially affect traffic flow on
roadways; therefore, this impact is less than significant and no mitigation is required.

Impact Description for Institutional Components

Land Retirement.

No direct transportation impacts would result from land retirement. However,
secondary impacts on transportation from this component could occur, depending on
the subsequent use of the areas that would be retired. Impacts from subsequent land
uses are addressed in county general plans.

Impacts of the Alternatives

No-Action Alternative

No transportation or traffic-related impacts are associated with this alternative.

Conjunctive Use Alternative

Impacts associated with this alternative would be similar to those identified in the
discussion of component impacts. Overlapping construction of more than one program
component in nearby areas would increase the transportation impacts of this
alternative. In this event, mitigation measures associated with the components should
be implemented simultaneously.
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Auburn Dam Alternative

Impacts associated with this alternative would be similar to those identified in the
discussion of component impacts. Overlapping construction of more than one program
component in nearby areas would increase the transportation impacts of this
alternative. In this event, mitigation measures associated with the components should
be implemented simultaneously.

Air Quality Impacts

This air quality assessment focuses on conceptual short-term impacts of construction-
related emissions and long-term impacts related to vehicle emissions and on facilities or
areas (e.g., retired and abandoned fields) that are emission sources for potentially
lengthy periods. Because of the programmatic nature of this draft EIR/EIS, no air
quality modeling was performed. Generic emission factors were assigned to impact
sources to identify potential emissions and their relationship to adopted standards and
significance criteria.

Criteria for Determining Significance

According to Appendix G of the State CEQA Guidelines, a project would be considered
to have a significant adverse impact on the environment if it would "violate any
ambient air quality standard, contribute substantially to an existing or projected air
quality violation, or expose sensitive receptors to substantial pollutant concentrations."
Additionally, some air districts have established their own criteria for assessing
significance of a project.

Sacramento Valley Air Basin Districts

The SMAQMD has published a document entitled Air Quality Thresholds of Significance
that outlines significance thresholds and the methodologies for determining project-
related air emissions. The SMAQMD considers a project to be significant if it would
result in the emission of 85 pounds per day of ROG, or NOX (both precursors of ozone
formation) or 275 pounds per day of PM10"

The SMAQMD has not adopted any specific project-related significance thresholds. It
reviews projects on a case-by-case basis and assesses them for incorporation of feasible
mitigation measures (Corbin, 1995).

The Placer County APCD recommends the following significance thresholds for total
project-generated air pollution: 82 pounds per day (lbs/day) of CO; 82 lbs/day of NOx,
82 lbs/day of PM10, 137 lbs/day of sulfur oxides (SOx), and 82 lbs/day of ROG (Hobbs,
1995).
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Mountain County Air Basin Districts

Proposed program components in the MCAB would occur in E1 Dorado and eastern
Placer Counties and would fall under the purview of the APCD for each County. The
significance thresholds recommended by eastern Placer County are the same as those
stated for western Placer County in the (SVAB. E1 Dorado County APCD has not
adopted project-specific threshold limits for land uses, but commonly use New Source
Review and Best Available Control Technology trigger levels to assess a project’s
significance in the county (Guzzetti, 1995).

San Joaquin Valley Air Basin Districts

Counties within the SJVAB have been unified into the San Joaquin Valley Unified
APCD. The district has not adopted project-specific threshold limits for land use, but
currently uses New Source Review thresholds of 10 tons per year of ROG and NO~ to
assess a project’s significance. Particulate emissions are regulated through the district’s
Rule 8, which is deemed sufficient to reduce PM10 emissions, and no threshold is used
(Stagnaro, 1995).

Construction Impacts

Impact. Violations of PMIo Standards Cause’d by Construction Activities.

Construction would generate substantial amounts of fugitive dust. Dust emissions
would vary from day to day, depending on the level and type of activity, the silt
content of the soil, and the prevailing weather. A large portion of the total construction
dust emissions would result from equipment and motor vehicle traffic over temporary
roads and parking lots at the project site, excavation, earth movement, grading, and
wind erosion from exposed surfaces.

Peak construction activities would involve simultaneous earthwork and construction
activities over multiple acres. Using the construction emission factor recommended by
the EPA (2,400 pounds of dust per acre per month of construction activity), particulate
emissions from construction activities would be substantial, at least 870 pounds per day
without mitigation (assuming a working month of 22 days and a minimum construction
site area of approximately 8 acres at any given time). Approximately 65 percent of
construction-related particulate emissions would be in the form of PMz0 (California Air
Resources Board, 1994), which remains airborne and can be dispersed a substantial
distance from the emission point. This projected construction dust emission rate would
be in excess of the significance thresholds for PM!0 in Sacramento, Placer, and E1
Dorado Counties. Because these emissions would be substantial and contribute to
existing violations of the state PM10 standard (and federal PMz0 standard in all areas
except the MCAB) in areas designated as nonattainment for PM10, this is considered a
short-term significant impact.
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Mitigation Measure 4k-5. Develop and Implement a Construction Dust Abatement
Program for Each Program Component.

Construction contractors shall implement a dust abatement program approved by the
local air district to reduce the contribution of project construction to local PM10
concentrations. Components of this program should include the following.

¯ Water internal roadways on unpaved lots just prior to the morning and evening
peak traffic periods, limit speeds to 10 mph, and sweep paved internal roads after
the evening peak period.

¯ Water active sites as appropriate. Increase the frequency of watering when wind
speeds exceed 15 miles per hour. Suspend all excavating and grading operation
when wind speeds as instantaneous gusts exceed 25 miles per hour.

¯ Prohibit side casting of any soil or construction materials.
¯ Replace ground cover in disturbed areas as quickly as possible.
¯ Enclose, cover, water twice daily, or apply soil binders to exposed stockpiles of

sand, gravel, and dirt.
¯ Cover all trucks hauling dirt, sand, soil, or other loose materials. Maintain at least

six inches of freeboard between the top of the load and the top of the trailer.
¯ Sweep up dirt or debris spilled onto paved surfaces immediately to reduce

resuspension of particulate matter through vehicle movement over these surfaces.
¯ Designate a person or persons to oversee the implementation of a comprehensive

dust control program and to increase watering, as necessary.
¯ Maintain and operate construction equipment so as to minimize particulates from

exhaust emissions. During construction, require contractors to operate trucks and
equipment only when necessary. Equipment should be kept in good condition and
well tuned to minimize exhaust emissions.

¯ Follow the burn requirements set forth in the Rules and Regulations of the local
AQMD or APCD for all construction activities.

A dust abatement plan would reduce the significance of this impact, but the impact
remains potentially significant.

Impact. Increase in NO~ Emissions Generated by Construction.

Construction activities would result in emissions of criteria air pollutants through
combustion of fuel to operate mobile construction equipment and vehicle trips by
construction workers. Air pollutant emissions for dam construction activities have been
calculated on an order-of magnitude basis, based on number and types of construction
equipment used and assuming a roller-compacted concrete dam and rail transport of
gravel material (U.S. Army Corps of Engineers, 1991). Estimated air pollutant
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emissions from dam construction activities are 290 lbs/day of CO; 13 lbs/day of ROG;
1,375 lbs/day of NOx; 99 lbs/day of SOx; and 64 lbs/day of particulates. Emissions of
NOx from dam construction activities would be in excess of the significance thresholds
for NO~ established in Sacramento and Placer Counties (85 and 82 ibs/day,
respectively) and in excess of the BACT threshold used for E1 Dorado County (10
lbs/day). Consequently, the proposed program components would result in a
substantial emission of ozone precursors (NOx) in areas designated as nonattainment for
ozone, which would constitute a significant, temporary impact.

Mitigation Measure 4k-6. Properly Maintain and Operate Construction Equipment,
Including Emissions Control and Use Direct-Injection Diesel Engines or Gasoline-
Powered Engines, if Feasible.

This mitigation would reduce the impact associated with construction activities but
because the air basins are in nonattainment for many pollutants generated during
construction activities, the temporary impact is still significant.

Impact. Increased Mobile-Source Emissions from Vehicle Traffic.

Construction of reservoirs would provide the public with increased recreational
opportunities. Accessing these sites would generate vehicle trips that otherwise would
not occur and probably would be greater in number than the trips generated by river-
based recreation. Operation of motorized recreational boats and other motorized
watercraft (such as jet skis) and recreational vehicles (such as all-terrain vehicles) also
could generate new sources of emissions within the respective air basins. The quantity
of the emissions resulting from recreational vehicle trip generation and recreational
boating would depend on the size of the reservoir and the access provided, which are
unknown at the program level of this EIR/EIS. Consequently, mobile-source emissions
are considered a significant, unavoidable impact of storage components.

Mitigation Measure 4k-7. Study the Extent of New Recreation-Related Emissions.

The land agency will study the air quality effects of traffic accessing new recreation
facilities and the ability to reach attainment. If additional traffic will hinder achieving
attainment, the following measure will be implemented.

Mitigation Measure 4k-8. Restrict or Control Recreational Access to Reservoirs and
Prohibit or Limit the Use of Motorized Recreational Vehicles Boats and Watercraft.

The significance of this impact after mitigation is unknown.
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Impact. Generation of Air Pollutant Emissions from Construction.

Construction emissions would result from combustion of fuel to power heavy
construction equipment and delivery and haul trucks, construction-worker vehicle
trips, and fugitive dust sources. Although all of the criteria pollutants would be
generated by construction emission sources, the primary pollutants generated by
construction would be NOX from combustion of diesel fuel and particulates from the
fugitive sources.

Where no roads exist, bulldozers would be used to clear the pipeline or canal
alignment. If pipeline routes pass within or along existing roads, clearing and grading
activities would be minimal. Equipment typically used for excavation would include
backhoes and haul trucks. Equipment typically used for placement of materials in the
trench would include flatbed trucks for delivering the pipe, forklifts to unload the pipe,
and dump trucks to deliver the imported bedding material. Rubber-tired loaders and
mechanical compaction equipment would be used to fill and compact pipeline trenches.

Although combustion emissions during heavy construction operations can be
substantial, they would not be expected to cause violations of ambient air quality
standards since they would be distributed over a wide area.

Fugitive dust sources include clearing, grading, and excavation activities, vehicle
movement over paved and unpaved surfaces, and wind action over disturbed surfaces.
When activity levels at the site are high and the conditions are hot and windy, fugitive
dust emissions would be substantial and could lead to violations of the state ambient air
quality standards. Although violations would not be expected to occur frequently
during construction, nuisance impacts from fugitive dust could be more frequent at
sensitive receptor locations along the route. Nuisance impacts would likely be in the
vicinity of long-duration construction activities (e.g., construction yards or staging
areas).

Mitigation. Implement Mitigation Measures 4k-5 and 4k-6.

The impact is less than significant after mitigation.

Operational Impacts

Impact. Creation of Fugitive Dust from Exposed Soils during Reservoir Drawdown.

The quantity of resultant dust emissions from ephemeral reservoirs would vary
depending on the amount of soil exposed, which is a function of the severity of dry
weather, and the size of the reservoir. This impact would be especially applicable to
eastside San Joaquin County reservoirs, which could become completely dry during
certain periods of the year. This is a significant and unavoidable impact.
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Mitigation. None Available.

Institutional Component Impacts

Land Retirement

Impact. Decreased Emissions from Tilling and Other Agricultural Operations.

Although the specific location and amount is unknown, agricultural land retirement
will result in reduced particulate, ROG, and pesticide emissions associated with
farming. However, there may be an increase in fugitive dust resulting from wind
erosion of retired land. A comparison of emission factors for agricultural tillage
(roughly 1.7 lbs/ac) (U.S. Environmental Protection Agency, 1983) and wind erosion of
storage piles (less than 0.01 ibs/day/ac). The possibility of retired agricultural land
being developed for urban and industrial uses, resulting in increased vehicle and
associated emissions, is addressed in county general plans and the cumulative impacts
section of this report. Land retirement is considered a beneficial impact on air quality.

Mitigation. None Required.

Impacts of the Alternatives

No-Action Alternative

Increased pumping of ground water will require long-term increased energy use, a
portion of which would be generated by fossil fuel combustion and result in air quality
emissions. The impact is not quantifiable at the program level but could be significant.

Conjunctive Use Alternative

Air quality impacts under this alternative are not different from those impacts
described above under the component discussion. Construction of several components
simultaneously would result in proportionally increased air quality impacts compared
to construction of a single component.

Implementation of all mitigation measures associated with each component would
reduce the impacts to less than significant except for pollutants generated from mobile
sources accessing component sites and increased dust during reservoir drawdown,
which remain significant.
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Auburn Dam Alternative

Air quality impacts under this alternative are not different from those impacts
described above under the component discussion. Construction of several components
simultaneously would result in proportionally increased air quality impacts compared
to construction of a single component.

Implementation of all mitigation measures associated with each component would
reduce the impacts to less than significant except for pollutants generated from mobile
sources accessing component sites and increased dust during reservoir drawdown,
which remain significant.

Noise Impacts

This noise assessment focuses on characterization of the general sources of noise for the
components and assesses the potential for short- and long-term alteration of the noise
environment. A generic assessment of sensitive receptors is provided and linked to
noise ordinances and noise management plans of local agencies. Because of the general
nature of the proposed components, the noise impact assessment is generic in nature.

Criteria for Determining Significance

Appendix G of the State CEQA Guidelines, states that a project would normally have a
significant adverse impact on the environment if it would substantially increase the
ambient noise levels of adjoining areas. A change in noise levels of less than three dBA
is not discernible to the general population; an increase in average noise levels of from
three to five dBA is clearly discernible to most people (California Department of
Transportation, 1991). An increase in the noise environment of five dBA or greater is
considered to be the minimum required increase for a change in community reaction
(U.S. Department of Transportation, 1990) and, for the purposes of this analysis,
constitutes a significant noise impact.

A project would also be considered to have a significant noise impact if it would result
in a noise level greater than that specified for a given land use in the applicable general
plan noise element.

Construction Impacts

Construction and demolition noise levels at and near any given component site would
fluctuate depending on the particular type, amount, and duration of use of various
pieces of construction equipment. Table 4k-2 shows typical noise levels generated for
common construction equipment. The significance of construction noise would depend
on the distance (and the presence or absence of barriers) between construction sites and
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the closest receptors. The off-site receptor nearest to the proposed storage components
would be low-density residential dwellings and established recreational facilities.

Table 4k-2
Typical Construction EquipmentNoise Levels

(at 50 feet)

Equipment dBA, Leqa
Backhoe 71-95
Bulldozer 74-93
Scraper 77-93
Truck 70-96
Paver 82-93
Pumps 69-80
Generator 69-82
Compressor 68-95
Jack hammer 78-98
Pile Driver 90-105

" dBA - Corrected decibel level,
Leq = energy equivalent noise level

Source: Handbook of Noise Control, Cyril M. Hams, 1979.

Reservoir and dam construction activities, pipeline placement, and facilities expansion
would involve excavation, earth moving, and blasting. Construction typically involve
the use of excavators, backhoes, loaders, and dump trucks. As shown in Table 4k-2, this
equipment generates noise in the range of 70 to 96 dBA at a distance of 50 feet. Blasting
activity can produce noises up to 130 dBA at a distance of 1,000 feet from the source
(U.S. Army Corps of Engineers, 1991).

Construction of pipelines and canals would temporarily increase noise levels along the
proposed alignment corresponding with the sequence and pace of construction
activities. At any given location along the route, with the exception of construction
yards and staging areas, the duration of noise impacts would be brief, generally less
than one week, as construction activities first approach and then continue past the
location. Although noise at construction yards and staging areas would likely be less
than those associated with construction along the proposed route, the duration of the
impact would be greater.

Of the construction activities, the noisiest would likely be excavation. In addition,
construction truck traffic, including haul and delivery trucks, would contribute to
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roadside noise levels. However, the number of truck trips per day on a given road
would be relatively small and the duration that any one road would be used for
construction purposes would be brief given the linear progress of construction.

Impact. Increase in Noise Levels Due to Construction Activities.

Noise from construction activity generally attenuates at six to nine dBA per doubling of
distance. Assuming an attenuation of six dBA per doubling of distance, construction
equipment noise in the range of 70 to 96 dBA at 50 feet would generate noise levels of
up to 70 dBA 1,000 feet away. This would result in noise levels substantially above
current ambient noise levels at receptors up to 1,000 feet away. This would be a
temporary, significant effect of each component requiring construction activities.

The potential need for blasting depends on the type and quantity of rock encountered
in the construction zone. Storage components located in bedrock canyons (such as
Auburn Dam) would be most likely to require blasting; the proposed valley reservoirs
may not require blasting.

Although substantially noisier and more startling than earth-moving construction
activity, blasting is normally considered more tolerable because of its short duration
and relative infrequency. Noise from operation of construction equipment is more
noticeable because of the extended generation intervals.

Additionally, construction could require pile driving at individual facilities to be
determined by engineering studies to be conducted at each site. Pile driving can
generate noise levels of 90 to 105 dBA at a distance of 50 feet. Consequently noise levels
of 64 to 79 dBA are possible at 1,000 feet. This would be a significant intermittent
impact during all phases of the proposed program. Land uses located within
approximately 1,000 feet of pile driving activity could be significantly impacted,
depending on the presence of intervening barriers or other insulating materials. This is
considered a significant impact during the temporary construction period.

Mitigation 4k-9. Develop and Implement a Noise Abatement Program Tailored to Each
Program Component.

Implementation of a noise abatement program should involve the following:

¯ To reduce construction noise impacts, construction contractors should be required to
limit noisy construction activities to the least noise-sensitive times of the day and
week (e.g., 7 a.m. to 6 p.m., Monday through Friday) whenever sensitive receptors
are within 1,000 feet of the construction site.

¯ If blasting is necessary, the construction contractor should employ blasting
techniques using the most current technology to limit noise levels and vibration.
Potential blasting techniques include hole-shot methods and use of blast mats as
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Section 4k - Transportation, Air Quality, and Noise

means to reduce noise from use of explosives. In addition, the construction
contractor should be directed to notify all property owners within a one-mile radius
of the blasting site of the blasting schedule as soon as practicable.

¯ Mufflers shall be kept operable and effective on all construction equipment,
generators, and vehicles.

This impact is less than significant after mitigation.

Impact. Increase in Traffic Noise Related to Construction Activities

Truck activity during construction would increase ambient noise levels along roadways
used to access the project site, particularly during removal of excavated soils and
demolition debris. Queuing of construction vehicles, particularly during nighttime and
early morning hours (8 p.m. to 7 a.m.) would increase ambient noise. This is considered
a significant impact.

Mitigation Measure 4k-lO. Develop and Implement a Construction Access Plan.

The construction access plan shall provide for designation of truck access routes and
truck queuing locations so as to minimize noise exposure to noise-sensitive uses. Truck
queuing and operations should be limited to the least noise-sensitive hours of the
workday (7 a.m. to 6 p.m.). Designation of truck access points near noise-sensitive uses
and would result in a significant increase in noise level over existing conditions during
the periods of greatest activity.

This impact is less than significant after mitigation.

Operational Impacts

Impact. Increase in Ambient Noise Related to the Operation of Pump Stations.

The need for and location and size of pump stations have not yet been determined at
the program level of this EIR. A single pump generates approximately 76 dBA at 50
feet (U.S. Environmental Protection Agency 1971). Several large pumps could be
required to lift water and result in a substantial increase in ambient noise levels in the
vicinity of pump stations.

Mitigation Measure 4k-11. Design Pump Stations To Acoustically Enclose Pumps to
Meet the Requirements of the Local General Plans, Particularly if within 1,000 Feet of
Existing Residences.

Implementation would reduce the impact to less than significant.
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Impact. Increased Noise Associated with Vehicles Accessing New Recreation Sites.

Construction of storage facilities would result in the creation of reservoirs that would
provide the public with increased recreational opport~mities. Vehicle trips would be
generated to and from the reservoirs that otherwise would not occur and probably
would be greater than the trips generated by wild rivers recreation. Operation of
motorized recreational boats and other motorized watercraft (such as jet skis) and
recreational vehicles (such as all-terrain vehicles) also could generate new sources of
noise. The increase in noise over ~m~bient conditions result~g from recreational vehicle
trip generation and recreational boating would vary depending on the size of the
reservoir and the access provided, which were not determined for this programmatic
EIR. Consequently, operational noise from mobile and recreational sources is
considered a significant, unavoidable impact of developing new recreation facilities.

Mitigation. None Available.

Impact Description of Institutional Components

Impact. Decreased Noise Associated with Agricultural Practices on Retired Land.

Retirement of agricultural land would decrease noise generated from tilling and other
agricultural equipment operations. The location and area of land to be retired is
unknown at this time. However, this impact is considered to be potentially beneficial.

Mitigation. None Required.

Impacts of the Alternatives

No-Action Alternative

Direct noise impacts would be associated with an increase in ground-water pumping to
meet water demands under the No-Action Alternative.

Conjunctive Use Alternative

The level of significance associated with the individual program components would not
change as they are combined under this alternative.

Auburn Dam Alternative

The level of significance associated with the individual program components would not
change as they are combined under this alternative.
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Section 41
Hazardous Materials

INTRODUCTION

This section describes the hazardous waste impacts of the components.

ENVIRONMENTAL SETTING

Types of Hazardous Materials

A material is considered hazardous if it appears on a list of hazardous materials
prepared by a federal, state, or local agency or if it has characteristics defined as
hazardous by such an agency. Chemical and physical properties cause a substance to
be considered hazardous, such as the properties of toxicity, ignitability, corrosivity, and
reactivity as defined in the CCR, Title 22, Sections 66261.20-66261.24.

A hazardous waste is any hazardous material that is discarded, abandoned, or-recycled.
The criteria that render a material hazardous also apply to waste (California Health and
Safety Code, Section 25117).

Regulatory Background

Hazardous materials management is subject to numerous laws and regulations at all
levels of government. A brief summary of the regulations promulgated by federal and
state regulatory agencies that oversee hazardous materials management and drinking
water standards is provided below.

Hazardous Materials Management

Federal and state laws require detailed planning to ensure that hazardous materials are
properly handled, used, stored, and disposed and to prevent or mitigate injury to
human health or the environment in case of accidental release. The Federal Emergency
Planning and Community Right-to-Know Act of 1986 imposes hazardous materials
planning requirements to help protect local communities in cases of accidental release.

EPA regulates the management of hazardous materials and wastes. The primary
federal hazardous materials and waste laws are contained in the Resource Conservation
and Recovery Act (RCRA); the Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA); and the Toxic Substances Control Act
(TSCA). These laws apply to hazardous waste management, soil, and ground water
contamination and the controlled use of particular chemicals. In California, EPA has
delegated most of its regulatory responsibilities to the state. TSCA allows EPA to ban
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Section 41 - Hazardous Materials

(or phase out) the use of chemicals that may present unreasonable risks to public health
or the environment.

Statewide, the California Environmental Protection Agency Department of Toxic
Substances Control (DTSC) has primary regulatory responsibility for managing
hazardous materials, with delegation of authority to local jurisdictions that enter into
agreements with the state. Other agencies with responsibility include the California
Occupational Safety and Health Administration (Cal/OSHA), the local RWQCB, the
local AQMD, and the California Integrated Waste Management Board.

DTSC enforces hazardous materials and waste regulations in California under the
authority of EPA. California’s Hazardous Waste Control Law incorporates the federal
hazardous materials and waste standards of RCRA. In California, Cal/OSHA assumes
primary responsibility for enforcing worker safety regulations, such as the federal
Hazard Communication Program regulations.

The California Hazardous Materials Release Response Plans and Inventory Law of 1985
(Business Plan Act) requires preparation of hazardous materials business plans and
disclosure of hazardous materials inventories. A business plan includes information
such as an inventory of hazardous materials handled, facility floor plans showing
where hazardous materials are stored, an emergency response plan, and provisions for
employee training in safety and emergency response procedures (California Health and
Safety Code, Division 20, Chapter 6.95, Article 1).

Under certain circumstances, a business must prepare a Risk Management and
Prevention Plan (RMPP) to minimize off-site risks associated with acutely hazardous
materials. An RMPP provides additional planning information that covers equipment
and systems safety, operating procedures, preventive maintenance, upset risk
assessments, and safety auditing (California Office of Emergency Services, 1989).

Storage of hazardous materials in underground tanks is regulated by SWRCB, which
has overall responsibility for implementing all regulations set forth in CCR, Title 23.
State standards cover installation and monitoring of new tanks, monitoring of existing
tanks, and corrective actions for removed tanks. State underground storage tank
regulations, including permitting for all hazardous materials storage, are enforced by
local fire departments.

Hazardous Materials Transport

The U.S. Department of Transportation regulates the transportation of hazardous
materials between states. State agencies with primary responsibility for enforcing
federal and state regulations and responding to hazardous materials transportation
emergencies are the California Highway Patrol and the California Department of
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Transportation. Together, these agencies determine container types used and license
haulers of hazardous waste for hazardous waste transportation on public roads.

Hazardous Waste Management

The California DTSC regulates the generation, transportation, treatment, storage, and
disposal of hazardous waste under the RCRA and the state Hazardous Waste Control
Law. Both laws impose regulatory systems for handling hazardous waste to protect
human health and the environment.

LOCAL SETTING

Auburn Dam is a component proposed for Placer County. The Placer County
Environmental Health Department is the local agency that oversees hazardous spill and
leak cleanups in the county. Three federally listed hazardous waste sites (NPL or
CERCLIS) are located in Placer County (U.S. Environmental Protection Agency, 1995).
No hazardous or toxic waste sites are listed at the dam site (U.S. Army Corps of
Engineers 1991). Two identified leaking underground tank sites in the study area are
listed with the California RWQCB.

Small Alder and Texas Hill Reservoirs are components proposed for E1 Dorado
County. The El Dorado County Department of Environmental Management is the local
agency responsible for hazardous materials disclosure, registration of underground
storage tanks, and cleanup of contaminated sites. Five federally listed hazardous waste
sites (NPL or CERCLIS) are located in El Dorado County (U.S. Environmental
Protection Agency, 1995). Both reservoirs are located in a remote rural area with no
significant sources of hazardous materials in the vicinity. Historic mining of the area
may have contributed to sulfuric acid contamination of surface waters (U.S. Army
Corps of Engineers, 1991).

Farmington Reservoir is a component proposed for Stanislaus County. The Stanislaus
County Department of Environmental Resources is the local agency responsible for a
variety of hazardous waste and hazardous materials programs in the county, including
hazardous materials and waste disclosure, underground tank registration, and
maintenance of the county’s Hazardous Waste Management Plan. Eighteen federally
listed hazardous waste sites (NPL or CERCLIS) are located in Stanislaus County (U. S.
Environmental Protection Agency, 1995). The reservoir is proposed to be located in a
rural area with no significant sources of hazardous materials in the vicinity. Historical
mining of the area may have contributed to sulfuric acid contamination of surface
waters (U.S. Army Corps of Engineers, 1991).

South Gulch Reservoir is a component proposed in a rural orchard land use in
Calaveras County. The Calaveras County Environmental Health Department is the
local agency that oversees hazardous spill and leak cleanups in the county. Four
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federally listed hazardous waste sites (NPL or CERCLIS) are located in Calaveras
County (U. S. Environmental Protection Agency, 1995). Agricultural uses in the area
may have generated pesticide runoff, and historical mining of the area may have
contributed sulfuric acid to surface waters (U.S. Army Corps of Engineers, 1991)o

Duck Creek Reservoir is a component proposed for San Joaquin County. The
Environmental Health Division of San Joaquin County Public Health Services is the
local agency responsible for hazardous materials disclosure, registration of
underground storage tanks, and cleanup of contaminated sites. Twenty federally listed
hazardous waste sites (NPL or CERCLIS) are located in San Joaquin County (U. S.
Environmental Protection Agency, 1995). Duck Creek Reservoir is proposed for an
agricultural location that may have generated pesticide runoff, and historical mining of
the area may have contributed sulfuric acid to surface waters.

The American River diversion is a component that would be located in multiple
counties and could potentially be located through areas of petroleum contamination
from underground storage tanks or through a number or several recognized hazardous
waste sites in Sacramento County.

The Sacramento River diversion and Feather River diversion are located in rural and
urban areas that also could be located through areas of petroleum contamination from
underground storage tanks or through several recognized hazardous waste sites.

Beaver Slough Diversion and San Joaquin County Conveyance Facility are components
proposed for San Joaquin County. Both components are proposed for a
rural/agricultural area north of Lodi that may have pesticides present.

The expansion of facilities and distribution pipelines for wastewater reuse could be
located through areas of petroleum contamination from underground storage tanks or
through recognized hazardous waste sites.

IMPACTS OF PROJECT COMPONENTS

The hazardous materials assessment focuses on identifying potentially hazardous
materials that may be encountered in the study area, potential impacts related to
transport, storage and use of hazardous materials, and disposal of hazardous wastes
related to components. Some of the hazardous materials which may be encountered
during project construction are related to previous and ongoing industrial, mining, and
other activities and some are naturally occurring substances in highly mineralized
zones of the study area. Construction and operation of most components could involve
the use of varied hazardous substances. Similarly, site development and long-term
operations of some components may entail the disposal of hazardous wastes.
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If contamination at a project site remained undetected, risks to workers and the public
would be greater because risk-reducing precautions might not be taken during site
development. Table 41-1 lists potential contaminant-related activities that typically
occur during site work. Actual physical impacts of these activities would depend on
many factors, including the types and properties of contaminants and the nature and
duration of human exposure.

Construction workers typically are at greatest risk of exposure to contaminated soil or
ground water. Accidents or spills during transport of contaminated materials could
have the potential to expose the public and the environment to the chemical
compounds. Any contaminated soil that might require removal from the site (e.g.
utility trench spoil) would be transported under manifest by licensed waste haulers.

Table 41-1
Types Of Potential Impacts Related To Site Contamination

Activity Possible Contaminated Areas of Potential Impact
Materials

Excavation, grading,Soil gases, soil, ground Human health and natural
and site preparation water environment

Site investigation Soil, ground water Human health

Dewatering Ground water Human health and natural
environment

Soil transport Soil Human health and safety

Source: Environmental Science Associates, 1995.

If an underground storage tank were discovered during future construction activities, it
would have to be closed in place or removed. Removal activities could pose health and
safety risks, such as the exposure of workers, tank handling personnel, and the public to
tank contents or vapors. Risks posed by underground storage tanks would be
minimized by closing the tank according to the guidelines of the RWQCB and the local
department of environmental health. Such requirements include removing and
properly disposing of any remaining hazardous materials in the tank, having the tank
removal supervised by regulatory agencies, testing the soil under the tank for
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contamination, recycling or disposing of the discarded tank, and filing a tank removal
closure report with the County.

Methodology

Machinery and equipment used during dam construction would require use of fuels,
solvents, and lubricants. These and other materials such as paints may be stored on site
temporarily and have the potential for leaking or spilling. Dynamite would be used for
blasting rock during construction.

As described above, federal, state, and local agencies regulate use, handling, and
transport of hazardous materials. Construction would be performed by a licensed
contractor who would meet all regulatory requirements for use of the materials. The
quantities of hazardous materials used during construction would be too small to
present a public health hazard. The hazardous characteristics and amounts of these
materials are such that, even if they were released, they could not adversely affect
anyone not in close proximity. Thus, the use of small amounts of hazardous materials
during construction is not considered to be an impact of the program. The rock blasting
that would be required during excavation of portions of the alignment, however, could
cause accidents or injury if the blasting were improperly managed or if unauthorized
persons had access to blasting locations.

Criteria for Determining Significance

Appendix G of the State CEQA Guidelines states that a project would normally have a
significant impact if it would create a potential health hazard or involve use,
production, or disposal of materials that pose a hazard to people, animal, or plant
populations in the area.

A significant impact would result from activities that generate, handle, or release
hazardous substances or wastes that pose a threat to public health or safety. A
significant impact would result if unmitigated wastes, contaminated soils, or
contaminated materials that pose a threat to public health or safety were present in
areas to be excavated or developed for program components.

Impacts and Mitigation

The location and prevalence of hazardous materials is not known at this time and
cannot be determined without detailed site investigations. Individual component
discussions are not relevant prior to these investigations and therefore impacts are
described as construction and operation related.
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Construction Impacts

Proposed storage components are located in largely undeveloped rural areas. The
potential exists for environmental impairment resulting from exposure, spills, leaks,
and other discharges of hazardous materials or wastes from construction activities or
historical underground fuel tanks, or chemical use and storage. Historical mining
and/or natural sources in some areas may contribute to acid mine drainage and metals
that may contaminate surface waters and/or diminish beneficial uses of water resources
and increase health risks. Within urban areas, construction activities for pipelines may
enco~ter hazardous materials associated with previous land uses.

Impact. Exposure of Workers to Contaminated Soil and Ground Water.

Some diversion components have the potential to be aligned through urbanized areas.
The most likely contaminants encountered during earthwork construction in urbanized
areas might be petroleum contamination from fuel leaks, organic solvents from spills, or
heavy metals from past industrial activities. Such contaminants could raise potential
issues of worker health and safety and soil disposal.

Mitigation Measure 4t-1. Conduct a Phase I Environmental Site Assessment.

If the Phase I Assessment identifies recognized environmental conditions of the areas to
be disturbed or used for water storage, a Phase II sampling program should be
conducted to determine whether contamination exists and, if so, what type and to what
degree.

Mitigation Measure 4I-2. Conduct a Phase II Environmental Site Assessment.

If contamination is identified in construction areas, then implement the following
mitigation measures.

¯ Complete remediation of the site completed prior to construction.
¯ Avoid areas of contamination.
¯ Implement proper safety procedures during construction.

Mitigation Measure 41-3. Manage BIasting Activities to Reduce Hazards.

All blasting shall be performed by experts trained in proper procedures for handling
dynamite. The public shall be denied access to all construction areas, and warning signs
shall be posted. Informing the public of blasting plans prior to and during the blasting
period also would help mitigate this impact.

The results of the site assessments are unknown at this time and therefore the impact
remains is potentially significant.
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Operational Impacts

Water treatment processes commonly involve chemicals such as chlorine, alum, and
lime. Although these chemicals are potentially hazardous, they are used in treatment
processes that are unrelated to this program. This program does propose operating or
constructing any treatment facilities. It is assumed that standard safety procedures
would be followed independent of this program, and therefore impacts from operation
of water and wastewater treatment facilities are considered less than significant.

Impacts of the Alternatives

No-Action Alternative

Because no projects are proposed under this alternative, direct use of hazardous
materials would be avoided. However, there are existing hazardous waste plumes
contained in the ground water within the study area (Section 4e) that could be affected
under this alternative. As ground-water overdraft increases, the hydraulic gradient
toward production wells increases and could increase the rate of plume movement.

Impact. Increase in the Rate of Movement of Contaminated Ground Water.

If the hydraulic gradient of the ground water increases in the vicinity of tainted ground
water, the movement of the wastes would increase, spreading the material and
impairing drinking water. This is a significant impact.

Mitigation 41-4. Avoid Ground-Water Pumping in Sensitive Areas.

Ground-water pumping in areas that may influence the movement of toxic plumes
should be avoided or decreased to avoid affecting the plume.The impact after
mitigation is unknown without further site-specific studies.

Impacts Common to Both Alternatives

Impact. Degradation of the Quality of Water Stored in Reservoirs from Contaminated
Soil and Ground Water.

The potential exists for environmental impairment of stored water resulting from spills,
leaks, and other discharges of hazardous materials or wastes at the reservoir sites from
historical underground fuel tanks or historical pesticide use and storage. Historical
mining and/or natural sources in some storage areas may contribute to acid mine
drainage and metals that may contaminate surface waters and/or diminish beneficial
uses of water resources and increase health risks.
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If soils or ground water within the proposed reservoir areas are contaminated, this
contamination could be introduced into the reservoir water supply and further
dispersed into the environment. This is a significant impact.

Mftfgation. hnptement Mftfgation Measures 4I-1 and 4t-2.

Implementing these measures would reduce the impact to a less-than-significant level.

Conjunctive Use Alternative

The hazardous waste impacts under this alternative are those identified under the
discussion of components. The impacts do not change when combining components
under the alternatives.

Auburn Dam Alternative

The hazardous waste impacts under this alternative are those identified under the
discussion of components. The impacts do not change when combining components
under the alternatives.
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Section 4m
Geology, Seismicity, and Soils

INTRODUCTION

This section details the geology, seismicity, and soils setting in the study area and
describes the possible impacts of the program components.

The ARWRI area is in north-central California, part in the foothills of the Sierra Nevada
and most in the Central Valley geomorphic province. The Central Valley is a large, flat,
structural trough known for its agricultural success. With an annual rainfall ranging
from 5 to 20 inches, it is dry but has very fertile soils. After water is applied, the dry
soils become extremely productive. Extensive ground-water aquifers that produce
large volumes of fresh water underlie the valley. Valley aquifers are bounded on the
east by the foothills of Sierra Nevada and on the west by the Coast Ranges by the Delta.

ENVIRONMENTAL SE’I-I’ING

Regional Setting

Geology

The Central Valley, in which most of the study area lies, is a northwest-trending
structural asymmetric trough, 400 miles long and an average of 50 miles wide. The
surface topography of the valley is flat, with a longitudinal gradient of approximately
100 vertical feet over a distance of 100 miles. It is bounded on the west by pre-Tertiary
and Tertiary semiconsolidated to consolidated marine sedimentary rocks of the Coast
Ranges. The folded and faulted units of the Coast Ranges extend eastward beneath
most of the Central Valley. The eastern side of the valley is underlain by pre-Tertiary
igneous and metamorphic rocks of the Sierra Nevada, which bound the valley.

Pre-Tertiary marine sediments account for about 25,000 feet of sediment, which was
deposited in the sea before the rise of the Coast Ranges. Marine deposits continued to
fill the Sacramento Valley until the Miocene Epoch, when the last seas receded from the
valley with the rise of the Coast Ranges. After this, continental alluvial deposits from
the Coast Ranges and the Sierra Nevada began to collect in the newly formed valley. In
total, some parts of the Sacramento Valley are filled with approximately 10 vertical
miles of sediment. The Sacramento Valley is separated from the San Joaquin Valley
along a buried structural faulted arch, the Stockton arch and fault, which extends
approximately east-west, perpendicular to the valley trend.

The valley floor is divided into several geomorphic land types, including dissected
uplands, low alluvial plains and fans, river floodplains and channels, and overflow
lands and lake bottoms (Oakeshott, 1978). The dissected uplands consist of
consolidated and unconsolidated Tertiary and Quaternary continental deposits that
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have been slightly folded and faulted. The alluvial fans and plains consist of
unconsolidated continental deposits that extend from the edges of the mountain valleys
toward the valley floor. The alluvial plains cover most of the valley floor and make up
some of the most intensely developed agricultural lands in the Central Valley. The
river floodplains and channels lie along the major rivers and, to a lesser extent, the
smaller streams that drain into the valley from the surrounding Coast Ranges and
Sierra Nevada. Some of the floodplains are well defined where the rivers are incised
into their alluvial fans. These deposits tend to have coarse, sandy deposits in the
channels and finer silty material spread over the floodplains. The overflow lands and
lake bottoms, characterized by fine-grained lacustrine and marsh deposits, occur in the
northwestern portion of the study area along the Sacramento River.

Mineral resources in the study area range from oil, natural gas, aggregate deposits
along streambeds, and gold deposits in the metamorphosed rock of the Sierra Nevada
foothills. These resources have been affected by mining for raw materials and loss of
access because of land use changes. Similarly, paleontological resources are affected by
mining the deposits or by loss of access to the resource.

Land subsidence that occurs in the study area results from various causes, including
peat oxidation, oil and gas withdrawal, hydrocompaction, and ground-water
withdrawal.

Seismicity

Following the Oroville earthquake in 1975, intensive studies were performed to
evaluate individual faults in the Sierra Nevada foothills. The results of these
investigations, which included over 100 trenches across more than 30 faults, confirmed
that normal faulting had occurred during Quaternary time within the foothills
(Jennings, 1994; Schwartz et al., 1977; Alt et al., 1977). California Division of Mines and
Geology (DMG) fault activity maps were recently updated to incorporate information
on the faults studied during the Auburn Dam site investigations. Several potentially
active faults exist in and near the ARWRI area (Figure 4m-1). Three potentially active
faults, dated Late Quaternary, lie within the area and are part of the Sierra Foothills
Fault System. These faults are indicated in Figure 4m-1 as numbers 125, 126, and 127
and are named Dewitt Fault, Bear Mountains Fault Zone (Maidu East Lineament), and
Bear Mountains Fault Zone (Rescue Lineament), respectively (Woodward-Clyde
Consultants, 1977). Other Late Quaternary faults occur near the study area (Figure 4m-
1). Many older faults, which are considered inactive, occur within the area as part of
the Sierra Foothills Fault System. In the valley, a few buried faults have been identified,
including Willows, Stockton, and Vernalis Faults. These faults are considered inactive.
Inactive faults have no impact on this program.
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Figure 4m-1
Faults in the ARWRI Area
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Soils

This regional investigation examines soils on the basis of their physiographic region
and location. The physiographic regions are valley land soils, valley basin lands,
terrace land soils, and upland soils. Within a region, several soil groups may exist that
have distinctive characteristics. Soil types and regions are shown in Figure 4m-2.

Valley Land Soils

Valley land soils in the study area consist primarily of alluvial deposited calcic and
noncalcic brown soil. These soils are found on deep alluvial fans and floodplains
occurring in areas of intermediate rainfall (10 to 20 inches annually) (Storie et al., 1980).
They are brown to light brown with a loam texture that forms soft clods. They are
highly valued for irrigated crops such as alfalfa, apricots, carrots, corn, lettuce, peaches,
potatoes, sugar beets, and walnuts. Where the climate is suitable, these soils support
avocados, citrus fruits, cotton, and grapes.

Valley Basin Lands

Valley basin lands include organic, imperfectly drained, and saline/alkali soils. The
dark organic soils exist only in the Sacramento-San Joaquin Delta. They are poorly
drained, highly organic, and acidic and are subject to subsidence from peat oxidation.
Most of these soils have been protected from overflow and reclaimed by an extensive
system of levees. These soils sustain vegetable crops such as potatoes, corn, onions,
sugar beets, asparagus, and celery. All cultivated areas are irrigated (Storie et al., 1980).
Imperfectly drained soils generally contain dark-colored clays and either have a high
water table or are subject to overflow. Thus, these soils can support dry land farming of
wheat and barley or pasture. When irrigated, these soils are used extensively for rice
production. Saline/alkali soils exhibit poor drainage, low permeability, and high
sodium content. They exist in areas of intermediate to low rainfall.

Terrace Land Soils

Terrace land soils are found along the edges of the Central Valley and include brown
neutral soils and red iron pan soils. Brown neutral soils are loamy, occur in areas
receiving 10 to 20 inches of rain per year, and support irrigated pasture. Another
common terrace land soil contains a red iron hardpan layer and is found along the east
side of the Sacramento Valley. The soil is a reddish surface soil with dense clay subsoils
that rest on a silica-iron-cemented hardpan layer that is generally one foot thick and is
impermeable to roots and water (Storie et al., 1980). These soils can support shallow-
rooted pasture grasses.
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Upland Soils

Upland soils are found on hilly to mountainous topography and formed in place
through the decomposition and disintegration of the underlying parent material.
Nearly all the timberlands and most of the foothill and mountain grazing lands fall into
this category. In the Sierra Nevada foothills, in areas of intermediate to low rainfall,
residual soils with shallow depth to bedrock occur. The soil has a loam to clay texture
with low organic matter and some areas have calcareous subsoils. Woodland grass,
shrub grass, or short grass are the characteristic vegetation. Thick soils with three to six
feet to bedrock in areas of high rainfall are considered timberland soils. These soils are
found on hilly to steep upland area and are characterized by as moderate to strongly
acidic. Land in this category is used for commercial timber and recreation. Where
cultivated, the soils are erosive.

Local Setting

Geology

Auburn Dam

The Auburn Dam area lies within the foothills’ metamorphic zone separating the Great
Valley sedimentary sequence from granitic intrusives of the Sierra Nevada. This zone is
characterized by nearly vertical north-west-trending shears and lineations in meta-
sedimentary and meta-volcanic rocks.

Mineral resources in the vicinity of the Auburn Dam include limestone, chromite, gold,
talc, and asbestos. Limestone, chromite, and gold have been mined in the area and are
believed to still exist there. Talc and asbestos deposits occur in the area and are
potentially economically significant.

Limestone deposits of high calcium industrial grade are being mined near the dam site.
Large volumes have been extracted, but considerable reserves remain (California
Division of Mines and Geology, 1984). Chromite-rich ultramafic rock exists in the area.
Some of these sites have been mined in the past, but significant resources are believed
to still exist (California Department of Mines and Geology, 1984). Placer gold and
chromium deposits occur both in modern and ancient stream channel deposits in the
area. The potential economic significance of these deposits has not been determined.
Talc and asbestos potentially occur in economic significance; favorable geologic
conditions exist for these deposits.
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Small Alder and Texas Hill Reservoirs

Texas Hill and Small Alder dams would be subject to geologic, seismic, and soil impacts
as described for Auburn Dam, but on a much smaller scale. The detailed environmental
impacts of these storage facilities would be covered under a site-specific EIR/EIS.

Central Valley

Under this program, the Central Valley could be affected by land subsidence caused by
ground-water withdrawal. Other causes of land subsidence have also occurred within
the ARWRI area including: peat oxidation in the Delta, natural gas withdrawal near
Stockton, and hydrocompaction in local areas.

Seismicity

Auburn Da~n

Since 1975, when construction of the Auburn Dam was halted because of an earthquake
at Oroville, many seismic studies have been conducted in the area. The Auburn Dam
site’s proximity to the activity and alignment on the foothills fault system sparked new
concern for potentially active faults at the dam site and in the area.

¯ Faults in Area

The Maidu East Lineament of the Bear Mountains Fault was found as a result of the
Auburn investigations. Major displacement along this fault zone occurred during
Pliestocene Epoch about 130,000 years ago, which does not necessarily indicate that this
fault zone is tectonically active (Borchart et al., 1980a). However, studies of other
paleosols overlying the Sierra Foothills Fault System indicated that the fault system
should be considered tectonically active with extensive movement during the period
9,000 to 130,000 years before present (Borchart et al., 1980b). Although the faults
numbered 125, 126, and 127 on Figure 4m-1 are considered potentially active because
they are dated Late Quaternary (California Department of Mines and Geology, 1994),
they are not zoned for development restriction purposes by the State Geologist as part
of the Alquist-Priolo Earthquake Fault Zoning Act.

¯ Previous Studies and Recommendations

Following the Oroville earthquake in 1975, DWR created a consulting board for
earthquake analysis for Auburn Dam to study the problems posed by the possible
occurrence of earthquakes in the vicinity of Auburn Dam site. The board reviewed
reports and heard technical presentations from Woodward-Clyde Consultants (WCC),
Reclamation, USGS, DMG, CDSOD, and individual consultants to Reclamation. WCC
completed an eight-volume report on earthquake and evaluation studies of the Auburn
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Dam area in 1977 for Reclamation. In this report, a maximum credible earthquake
(MCE) Richter magnitude of 6.0 to 6.5 was proposed for the area. The USGS review
(1978) of the WCC study disagreed and proposed an MCE of 6.5 to 7.0. DMG stated
that a magnitude of 7.0 is not reasonable for this area and that a magnitude 6.5
earthquake is appropriate for the Sierra Foothills Fault System (Davis and Bacon, 1979).
The board agreed with a recommended MCE of magnitude 6.5 and stated that this is a
conservative event for which the dam should be designed. The board further
recommended that the dam should be designed for potential fault displacement in the
dam foundation rock of up to five inches (Housner et al., 1978). However, the State
Geologist recommended that the dam be designed to withstand a displacement of nine
inches (Davis, 1979). The California Resources Secretary stated that "in view of the state
geologist’s opinion, [they] encourage development of a design that would permit a
structure to withstand a fault displacement of three-quarters of a foot" (Johnson, 1979).
The USGS review (1978a) of the WWC study states that "’a net slip of 3 feet in a single
event is also consistent with the date and must be considered credible." However, in a
"word of caution," the USGS director stated that the estimates are at the limits of the
state-of-the-art and require a conservative approach (U. S. Geological Survey, 1978b).
The board also agreed with DMG’s recommendation that a response acceleration of 0.50
g in the 1-second portion of the spectrum is appropriate for the site. The California
Resources Secretary’s position was that the state will oppose construction of a dam at
the Auburn site which does not meet the minimum criteria as presented in the board’s
report (Johnson, 1979).

The most recent COE report on a detention dam 800 feet downstream of the original
Auburn Dam site presents a design to withstand peak ground acceleration of 0.64 g in
the horizontal direction and 0.39 g in the vertical direction, a 6.5 magnitude MCE, and a
9-inch ground rupture displacement (U.S. Army Corps of Engineers, 1995).

Reservoir-Induced Siesmicity

An issue raised during the scoping process for this EIR/EIS is that a dam and reservoir
at the Auburn site may induce an earthquake (Estes, 1995). Reservoir-induced
seismicity (RIS) is a possibility at this site. DMG commented in the Technical Review of
Seismic Safety of the Auburn Damsite (California Division of Mines and Geology, 1979) as
follows:

Reservoir Induced Seismicity is of extreme importance for the Auburn site
because a large earthquake could be triggered by the presence of the
reservoir prior to the time when an earthquake might normally occur.
Conditions known to be necessary for RIS are, or will be, present at the
Auburn site, including pre-existing faults and fissures, an existing state of
stress sufficient for earthquake activity, faults with possible Quaternary
offsets beneath the reservoir, and a very deep reservoir.
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The Oroville earthquake of 1975, on the Cleaveland Fault lineament of the foothills fault
zone could have been reservoir induced. This event was not unique in this fault system
(California Department of Water Resources, 1979). Other earthquakes have occurred in
the area both in historical and geologic record. Although reports indicate that the
earthquake was reservoir induced, DWR and others concluded that the earthquake was
unrelated to the reservoir. This conclusion does not alter the possibility of RIS at the
Auburn Dam site, but it affects the expected percent likelihood of triggering a large
magnitude earthquake, as discussed by WCC (1977).

Additionally, concern is expressed that "old science" is being used to evaluate dam
design and seismicity potential. Elaborate studies were performed in the late 1970s but
have not been updated with new information regarding RIS experience in the last 20
years; new techniques for interpreting existing data; new data gathered in the area,
including data for the new COE dam site 800 feet downstream from the old dam site;
and new estimates for ground movement associated with earthquakes. (Estes, 1995)

Because this document is a program level EIR/EIS and not a site-specific EIR/EIS,
general studies, comments, and concerns are presented here. Dam seismic safety and
potential for RIS will be addressed in more detail in a site-specific EIR/EIS for a dam
size (to be proposed) and dam site if the Auburn Dam Alternative is selected.

Small Alder and Texas Hill Reservoirs

The Texas Hill Dam and reservoir site is in the immediate vicinity of the Melones Fault
Zone. In this area, this fault zone is presently considered inactive. However, this dam
is sited approximately 10 miles southwest of an active (Late Quaternary) segment of the
Bear Mountains Fault Zone.

Soils

Auburn Dmn

The main potential soil-related impact near the Auburn Dam site is slumping and
landslides. The American River North and Middle Fork canyons are subject to periodic
landslides, which result in soil and vegetation loss.

EXISTING POLICY

Seismicity

Regulatory action concerning earthquake safety zoning in California includes the
Alquist-Priolo Earthquake Fault Zoning Act, which is designed to "regulate structures
for human occupancy across traces of active faults" (Section 2621.5, Chapter 7.5,
Division 2, Public Resources Code). Under this law, the State Geologist is required to
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delineate earthquake fault zones (EFZs) along known active faults in California (Hart,
1994). None of the faults within the ARWRI area are "active faults;" therefore, none
have been designated as EFZs for the purposes of the Alquist-Priolo Act. However, as
defined under this act, a "potentially active fault" is one which is known to have moved
within Quaternary time (some of which exist near the Auburn Dam site, within the
ARWRI area), but only "sufficiently active" and "well-defined" potentially active faults
were zoned, and none of the faults in the ARWRI area fall into these categories; thus,
none are zoned.

IMPACTS OF ALTERNATIVES

Methodology

A thorough literature review was conducted. Literature on geology of California and
the ARWRI region, mineral deposits, subsidence, faults and potential seismic activity,
soils, and slope stability were reviewed and summarized.These reports included
seismic safety review of the Auburn Dam site.

Significance Criteria

Significant impacts on geology include loss of mineral resource attributable to use or
loss of access, any expected increase in subsidence attributable to ground-water
withdrawal, and loss of paleontological resource attributable to mining or loss of access.

A seismic event that could cause harm to life or property is deemed significant. This
could be an event caused by the program or an event that could affect structures in such
a way as to cause harm to life or property.

Permanent loss of soil cover because of sloughing or erosion is considered significant.

No-Action Alternative

Geology

Impact. Increase in Land Subsidence from Ground Water Withdrawal.

Land subsidence attributable to ground-water withdrawal could be a problem with this
alternative. Under the No-Action Alternative, ground-water levels are simulated to
decline by 20-80 feet from existing (1990) conditions. This could induce land subsidence
within the ARWRI study area. Land subsidence could cause disruption of utilities,
uneven settling of buildings, increased flood potential, and permanent compaction of
aquifer materials, which causes permanent dewatering of clay lenses within the aquifer.
This is a significant impact.
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Mitigation Measure 4~n-1. Avoid Ground-Water Overdraft.

Reducing the level of pumping would decrease the overdraft and therefore potential
subsidence. Ground-water pumping could be effectively controlled through
development of a ground water masterplan. The extent of mitigation is unknown at
this time and, therefore, this impact remains potentially significant.

Conjunctive Use Alternative

Geology

Impact. Increase in Land Subsidence from Ground-Water Withdrawal.

Ground-water withdrawal under this alternative is significantly less than under the No-
Action Alternative and therefore simulated ground-water levels are higher. Therefore,
land subsidence potential is less under this alternative than under the No-Action
Alternative. Average ground-water levels are the same as average existing ground-
water levels; therefore, no additional subsidence would occur from existing conditions.

Seismicity

The Texas Hill Dam and reservoir site is in the immediate vicinity of the Melones Fault
Zone. In this area, this fault zone is presently considered inactive. However, this dam
is sited approximately 10 miles southwest of an active (Late Quaternary) segment of the
Bear Mountains Fault Zone.

Other proposed reservoirs are sited sufficiently away from known fault zones.

hnpact. Flooding Associated with Potential Seismic-Induced Dam Failure.

If seismic shaking or ground rupture causes dam failure, significant detrimental
flooding could occur.

Mitigation Measure 4m-2. Design Dam to Withstand the Maximum Credible
Earthquake (MCE), Potential Ground Rupture, and Potential Ground Shaking for the
Life of the Dam.

Proper design and construction of facilities to withstand the MCE will reduce this
impact to less than significant.
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Soils

hnpact. Loss of Soil andVegetation from Inundation.

Each of the small reservoirs would inundate local soils and cause vegetation loss. This
is a significant, unavoidable impact.

Mitigation. None Available.

Auburn Dam Alternative

For the purposes of evaluating the impacts of the Auburn Dam Alternative, all
components are considered to be the same as the Conjunctive Use Alternative except
the Auburn Dam component.

Geology

Ground-water withdrawal under this alternative is significantly less than under the No-
Action Alternative. Simulated ground-water levels are higher than under the No-
Action Alternative. Therefore, land subsidence potential is less under this alternative
than under the No-Action Alternative. Average ground-water levels are the same as
average existing ground-water levels; therefore, no additional subsidence would occur
as a result of the Auburn Dam Alternative.

Impact. Loss of Mineral Resources Because of Inundation.

Mineral resources would be lost because of loss of access or change in land use
practices. Minerals in the area include limestone, talc, asbestos, chromium, and gold.
This is a significant, unavoidable impact.

Mitigation. None Available.

Seismicity

The Texas Hill Dam and reservoir site is in the immediate vicinity of the Melones Fault
Zone. In this area, this fault zone is presently considered inactive. However, this dam
is sited approximately 10 miles southwest of an active (Late Quaternary) segment of the
Bear Mountains Fault Zone. Potential seismic impacts attributable to the Auburn Dam
Alternative include RIS threat and flooding associated with seismic failure of the dam.
If the dam were designed to withstand the MCE and anticipated ground rupture and
ground acceleration, the threat of seismic failure would be eliminated.
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Impact. Flooding Associated with Dam Failure.

If the shaking or ground rupture causes dam failure, significant flooding could occur.

Mitigation. Implement Mitigation Measure 4m-2.

Proper design and construction of facilities to withstand the MCE will reduce this
impact to less than significant.

Impact. Increase in RIS.

RIS threat is present in any area with potentially active faults, such as the Auburn Dam
area. However, the anticipated earthquake magnitude induced by a reservoir is no
greater than the MCE for the area. Potential RIS could change the probability of
occurrence or frequency of occurrence, but not the anticipated magnitude of an
earthquake (National Research Council, 1985).

In some studies, the size and operation of a dam has been found to affect RIS potential
with greater water depth or rapid reservoir loading (California Department of Water
Resources, 1979). Induced earthquakes seem to be more commonly associated with
reservoirs whose water depths are 100 meters (328 feet) or greater and during periods
of rapid loading (Rothe, 1969); large water level fluctuations also could potentially
induce seismicity (Carder ,1945).

Mitigation Measure 4m-3. Conduct and Implement a RIS Study of the Site.

The seismic issues at the Auburn Dam site have been studied extensively. However,
additional seismic studies should be conducted, revised, and acted on to expand the
knowledge of possible seismic risk (National Research Council, 1995).

If the level of seismic risk is acceptable, then the remaining decisions are related to
engineering design and construction. The engineering issues are resolved through
design considerations that provide for withstanding the MCE. In its report on the
ARWI, the National Research Council found that although there are areas where data
are not complete, it "should not forestall the decision-making process" (National
Research Council, 1995).

Mitigation. Implement Mitigation Measure 4m-2.

The significance of this impact is unknown prior to final site-specific studies.
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Soils

Impact. Soughing and Landslides behind Dam Because of Rapid Filling or Drawdown.

Sloughing of soils could occur during periods of rapid filling or drawdown of the
reservoir. This issue was raised originally with the dry dam proposal for ARWl
because the ungated dam would retain water for only a short time and release stored
water quickly. Operational gates to control the release were proposed to offset the
possibility of soil sloughing (National Research Council, 1995). Gates are proposed for
the current ARWI dry dam (U.S. Army Corps of Engineers, 1995). The dam proposed
for this ARWRI Auburn Dam alternative is a wet dam that could provide only
incidental flood storage (conservation-only facility) or the flood storage proposed by
the COE(1995) (fu11-flood facility). All facilities have gates to hold water in the reservoir
and a11ow controlled release. The operational plan for the reservoir will develop release
patterns that control sloughing so that this impact is made less than significant.

Mitigation. None Required.
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Land Use

INTRODUCTION

This section summarizes the details of the land use settings in the study area. Additional
supporting information is contained in Appendix A.

ENVIRONMENTAL SETTING

The existing land use policies, are found in each city’s and county’s respective general
plan. The general plans set forth long-range public policy to guide the use of public and
private lands, provide broad guidelines for development, and address a wide range of
issues that could affect a county’s desirability as a place to live and work. In a general
plan, the land use element sets forth goals, objectives, and policies to guide the types,
intensity, location, and distribution of land uses. This element and the general plan as a
whole determine how and to what degree the projected population growth can be
accommodated while meeting other state and federal mandates.

The California Land Conservation Act of 1965, as amended, commonly known as the
¯ Williamson Act, created agricultural preserves. The Williamson Act provides for a
voluntary tax incentive program for preserving agricultural and open space lands.
Williamson Act lands exist in the seven counties described in Appendix A. Some
project components could occur on Williamson Act lands.

The Forest Taxation Reform Act of 1976 created the timberland production zone to
preserve forestlands from encroachment by incompatible land uses. For the study area
and vicinity, only Calaveras, E1 Dorado, and Placer Counties contain lands designated
as timberland production zones. The proposed Small Alder Reservoir would be the
only program component to occur in an area designated as timberland production zone.

Regional Setting

The study area includes portions of five counties: E1 Dorado, Placer, Sacramento, San
Joaquin, and Sutter. The study area generally lies in the Central Valley, except for
portions of E1 Dorado and Placer Counties that extend into the Sierra Nevada foothills.
Some program components are located outside the study area boundary, in Calaveras
and Stanislaus Counties.

E1 Dorado County

The study area includes most of E1 Dorado County (980 square miles) except a small
section in the east. The western incorporated area includes a wide variety of land use
designations, and the eastern, unincorporated area includes the E1 dorado National
Forest, designated as a natural resource as based on the 1994 El Dorado County General
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Plan Draft EIR. The county has 153,280 acres of forestlands designated as timberland
production zone (El Dorado County, 1994).

Placer County

The study area includes the western portion of Placer County (430 square miles) with a
mixture of land use designations (Placer County, 1994). Urban land use consists of the
major cities of Auburn, Lincoln, Loomis, Rocklin, and Roseville. Almost all the
agricultural production in the county occurs in the west, with most of the prime
farmland located west and east of Lincoln.

Sacramento County

The study area includes most of Sacramento County (820 square miles) except the
southwestern area. The incorporated area is generally located in the north and
northwest, with Sacramento the largest incorporated city in the study area. The
southern and southeastern areas are generally designated as agricultural lands in the
1994 Sacramento County General Plan. Prime farmlands occur along with a number of
Williamson Act lands in this region (Sacramento County, 1994).

San Joaquin County

The study area includes most of San Joaquin County (980 square miles), except the
southwestern area. Most of the agricultural land in the county is designated as prime
farmland, farmland of statewide significance, or unique farmland (San Joaquin County,
1994). Approximately 71 percent of these agricultural lands were held under
Williamson Act contracts in 1991. The seven incorporated cities in the county are
Stockton, Tracy, Manteca, Escalon, Lodi, Ripon, and Lathrop, with urban land
comprising about seven percent of the area. Each of these cities is rapidly growing (San
Joaquin County, 1994).

Sutter County

The study area includes the southeastern portion of Sutter County (140 square miles).
Most of the land use in the county is designated as agriculture in the 1994 general plan.

Calaveras County

The study area does not include Calaveras County. However, two program
components, South Gulch Reservoir and a pipeline that connects the proposed Duck
Creek Reservoir with Pardee Reservoir, would be located in the western and
northwestern portions of the county. This county is generally considered rural
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(Calaveras County, 1986). Some areas in the county have been identified as
archaeological resource lands.

Stanislaus County

The study area does not include Stanislaus County. However, the proposed expansion
of the Farmington Reservoir and water transfers from the Stanislaus River would be
located in the northern portion of the county. This county is generally considered an
agricultural county.

Local Setting

Auburn Dam

Auburn Dam, proposed for the North Fork of the American River, would be located in
a region of Placer County generally designated as resource protection, recreational,
rural residential, and urban in the 1994 Placer County General Plan. The other portion
of the proposed dam would be located in a region of E1 Dorado County designated as
open space-non-jurisdictional lands in the 1994 E1 Dorado County General Plan.

Small Alder and Texas Hill Reservoirs

Small Alder Reservoir would be located in the unincorporated, eastern portion of E1
Dorado County. The region around the proposed reservoir site is designated as natural
resource and natural resource-non-jurisdictional lands in the 1994 El Dorado County
General Plan Draft EIR. A large portion of the proposed reservoir area is designated as
timberland production zone (El Dorado County, 1992).

Texas Hill Reservoir would be located in the incorporated, western portion of E1
Dorado County. The reservoir is proposed for Weber Creek, a tributary to the South
Fork of the American River. The region around the proposed reservoir was designated
as residential in the 1994 county general plan. Approximately 25 residences or other
structures are located in the inundation area and the dam site (Jones & Stokes
Associates, 1992). Agricultural land use occupies a large portion of the area affected by
the proposed reservoir.

South Gulch Reservoir

South Gulch Reservoir would be located in the western portion of Calaveras County.
Most of the area around the proposed reservoir site is designated as high capability
agricultural lands in the 1986 Calaveras County General Plan. The reservoir is
proposed for South Gulch, a Calaveras River tributary located approximately 10 miles
downstream of New Hogan Reservoir. Several unpaved roads and a paved road,
Milton Road, are located in the inundation area.
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Duck Creek Reservoir

Duck Creek Reservoir would be located in the northeastern portion of San Joaquin
County designated as agricultural (San Joaquin County, 1984).

Farmington Reservoir

Farmington Reservoir is an existing flood control reservoir located in Stanislaus and
San Joaquin Counties. The dam is located in the southeastern portion of San Joaquin
County and most of the reservoir lies in the northern portion of Stanislaus County.
Most of the region around the proposed reservoir expansion is generally designated as
agriculture in the 1990 Stanislaus County and 1994 San Joaquin County General Plans.

American River

Land use along the American River is generally designated as recreational and natural
preserve in the 1994 Sacramento County General Plan and open space in the 1994 E1
Dorado County General Plan Draft EIR. A new or expanded diversion could be needed
to serve the Faf~airn Water Treatment Plant in Sacramento County. This facility is
located in the incorporated portion of the county, in the city of Sacramento, and the
land use designation is other public and quasi-public (Sacramento County, 1994).

Sacramento River

The land use along the Sacramento River is generally designated as recreational in the
1994 Sacramento County General Plan. The Sacramento River contributes to the water
supply for the study area through several diversions, the largest being the City of.
Sacramento diversion near Old Sacramento. A diversion is proposed at Freeport in
western Sacramento County. A pipeline would be constructed to convey the diverted
water from Freeport to the Folsom South Canal. The land use in this area is designated
intensive industrial, medium density, natural preserve, agricultural cropland, and
public and quasi-public in the 1994 Sacramento County General Plan.

Feather River

A new diversion from the Feather River near Nicolaus would divert water upstream of
the confluence, above the Sutter Bypass. A water treatment plant also could be
constructed to serve treated water for municipal and industrial demands. The
proposed water treatment plant would be located in southwestern Placer County, near
the Placer-Sutter-Sacramento County boundary in a region designated as urban and
agriculture (Placer County, 1994), and urban (Sutter County, 1994). The region between
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the proposed diversion point and the proposed water treatment plant traverse by the
pipeline is designated as agriculture and urban (Sutter County, 1994).

Beaver Slough and the San Joaquin County Conveyance Facility

Beaver Slough is located in northwestern San Joaquin County. A pipeline would be
constructed to convey water from Beaver Slough to the SJCCF. The region between
Beaver Slough and the SJCCF is generally designated as agriculture (San Joaquin"
County, 1994) and includes areas of prime farmlands. The SJCCF extends the existing
FSC, located in Sacramento County, into San Joaquin County. It would pass through
three general land use designations: urban, grazing, and agriculture.

Wastewater Treatment Plants

The E1 Dorado Hills WWTP is located in incorporated southwestern E1 Dorado County,
near the Sacramento-E1 Dorado County boundary. The facility is located on land
designated as public facility (El Dorado County, 1994).

The Deer Creek WWTP is located in incorporated southwestern E1 Dorado County. The
land use in the region around the plant is generally designated as low-density
residential. Any future expansion would occur within the existing boundary of the
wastewater treatment plant property.

The Sacramento Regional WWTP is located in western Sacramento County. The facility
is located on land designated as other public and quasi-public (Sacramento County,
1994). Any future expansion would occur within the existing boundary of the plant.

The North Stockton Wastewater Reclamation Facility is located in western San Joaquin
County, near Stockton. Land use around the proposed facility is designated agriculture
and urban (San Joaquin County General Plan Final EIR, 1994). Any future expansion
would occur within the existing boundary of the wastewater reclamation facility.

The Roseville Regional WWTP is located in southern Placer County near the
Sacramento-Placer County boundary. Land use around the plant is generally
designated urban (Placer County, 1994). Any future expansion would occur within the
existing boundary of the plant.

IMPACTS OF THE PLAN COMPONENTS

Methodology and Assumptions for Impact Analysis

The land use impact analysis is based on city and county documents and previous
reports written on particular program components. County documents reviewed
include each county’s general plan and, where applicable, each county’s general plan
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EIR. The alternatives were compared to the general plan land use designations. When
possible, program components with similar impacts were grouped together in this
section for discussion.

Because this study addresses environmental issues at the program level, additional
environmental documentation will be required at a site-specific level to analyze
environmental consequences, significance, and mitigation prior to the design and
construction of program components.

Criteria for Determining Significance

General measures of significance for impacts on land use were developed based on the
anticipated affects of project related activities and include:

¯ displacement of a large number of people;
¯ disruption or division of the physical arrangement of an established community;
¯ conflict with established recreational, educational, religious, or scientific uses of the

area; and
¯ conversion of prime agricultural land to non-agricultural use or impairment of the

agricultural productivity of prime agricultural land.

New Storage Facilities

Small Alder and Texas Hill Reservoirs

The Small Alder and Texas Hill Reservoirs were analyzed in the EDCWA water
program EIR (Jones & Stokes Associates, 1992). The reservoirs proposed in this
EIR/EIS are similar to those proposed by EDCWA. The EIR identified land use impacts
and mitigation for the two reservoirs that are summarized below. The impacts and
mitigation measures are incorporated by reference.

EDCWA found no significant and unavoidable impacts for the Small Alder Reservoir
(Jones & Stokes Associates, 1992).

Post-Mitigation, Less-Than-Significant Impacts Described by Jones & Stokes
Associates (1992)for Small Alder Reservoir

¯ Consistency of the Small Aider Reservoir project with the USFS-designated
management area

¯ Conversion of part of the Morrison Grazing allotment to reservoir and
displacement of the cow camp at Morrison Meadow
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Consistency of the Small Alder Reservoir project with the county-designated
timberland and recreational uses

¯ Conversion of timber production uses to reservoir-related uses
¯ Conversion of almost 4.75 miles of USFS roadways to reservoir
¯ Compatibility of the Small Alder Reservoir project with nearby recreational and

timberland uses

Post-Mitigation, Significant and Unavoidable Impacts Described by Jones & Stokes
Associates U992) for Texas Itill Reservoir

¯ Displacement of residents within the Texas Hill Reservoir project area
¯ Conversion of grazing land and other land identified for its potential to support

agricultural uses to reservoir-related uses for the Texas Hill Reservoir project
¯ Inconsistency and incompatibility of four potential borrow areas with county-

designated residential uses
¯ Conversion of open space and rural uses to quarry uses at Coon Hollow Quarry,

Area 600, Area 400 extension, and Weber Creek Quarry

Post-Mitigation, Less-Than-Significant Impacts Described by Jones & Stokes
Associates (1992)for Texas Hilt Reservoir

¯ Inconsistency of the proposed Texas Hill Reservoir project with county-designated
rural residential uses

¯ Displacement of part of Camp Nauvoo at the eastern end of the Texas Hill
Reservoir

¯ Displacement of PG&E and Pacific Telephone utilities
¯ Compatibility of the proposed Texas Hill Reservoir project with nearby rural and

urban uses
¯ Conversion of two miles of county roadways to reservoir
¯ Conversion of rangeland to the Cedar Ravine Quarry
¯ Disrupted access to three private roads
¯ Inconsistency of the proposed relocation routes for the county roadways with

county-designated rural residential uses
¯ Effects of roadway relocation
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Other New Storage Facilities

Impact. Inundation of Existing Resource Lands.

The existing resource protection lands along the North Fork and Middle Fork of the
American River, by the proposed Auburn Dam site, would be permanently converted
to an area either occasionally or continuously flooded. This is a potentially significant
impact.

Mitigation 4n-1. Establish Mitigation Areas Outside of the Inundation Area.

Mitigation would be provided by establishing additional resource protection lands
outside the inundation area. The COE is examining mitigation land along the Yuba
River for impacts on vegetation and wildlife from the Dry Dam Option under
consideration for the American River Watershed Study for Auburn (U.S. Army Corps of
Engineers, 1995). The significance of this impact after mitigation is unknown without
detailed site-specific surveys.

Impact. Displacement of Residents within the Project Area.

None of the reservoir components would displace a large number of people because of
inundation. This is a less-than-significant impact.

Mitigation. None Required.

Impact. Disruption or Division of the Physical Arrangement of an Established
Community.

The physical arrangement of an established community would not be disrupted or
divided because the inundation area of the proposed reservoirs would not be located
within a developed community. This is a less-than-significant impact.

Mitigation. None Required.

Impact. Conflict with Established Recreational, Educational, Religious, or Scientific
Uses.

Conflict with established recreational, educational, religious, or scientific uses of the
area would not occur in the inundation area of proposed reservoirs. This is a less-than-
significant impact.

Mitigation. None Required.
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Impact. Conversion of Prime Agricultural Land to Non-Agricultural Use.

The amount of prime agricu,~ural land converted to non-agricultural use in each county
would be a small quantity compared to the total amount of prime agricultural land
available in the respective county. However, any loss of prime agricultural land is
considered a significant impact.

Mitigation Measure 4n-2. Site Components to Avoid Prime Agricultural Land

Siting of program components during the design and construction process may reduce
the potential impact to less-than-significant. However, it is anticipated that siting
options will not result in the complete mitigation of potential significant and
unavoidable impacts. Additional environmental documentation prepared for specific
projects will assess potential impacts and develop mitigation alternatives for the
potential conversion of prime agricultural lands to non-agricultural uses. After
mitigation, this impact is less than significant.

Pipelines, Wastewater Treatment Facilities and Diversions

Several program components include construction of a canal or pipeline, the Feather
River diversion, Freeport diversion, and the SJCCF. The Feather River and Freeport
diversions could include a water treatment plant. The construction of a pipeline or
canal would cause a temporary disruption of the existing land use. In urban areas,
pipelines would follow existing rights-of-way, such as roads, and would not alter the
land use. Rural canals would displace existing land uses, primarily agriculture.

Impact. Change in Land Use Because of a Program Component.

The disrupted area for a canal or pipeline would be restored to near pre-construction
conditions following construction. It is expected that pipeline construction would have
a less-than-significant impact on land use because long-term land use impacts would
not occur following restoration. The land use changes associated with canals, such as
the Feather River diversion, have a less-than-significant impact on land use because
these facilities disturb a minor area.

It is expected that the land use for the expansion of wastewater treatment facilities
would remain unchanged because the land use designation would remain the same.
The land required for each facility’s expansion is within the existing boundary of the
respective facility.

It is expected that the land use for the construction of new diversions and expansion of
existing diversions, described previously in the Environmental Setting, would remain
essentially unchanged because the land use designation would remain the same. No
change in land use would occur.
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Mitigation. None Required.

IMPACTS OF THE ALTERNATIVES

No-Action Alternative

Existing land use in the study area would change with or without the program in
accordance with the county general plans under the No-Action Alternative. Each
county general plan has projected future growth and land uses to accommodate this
growth. The No-Action Alternative will restrict future growth in E1 Dorado County
where existing and projected future water supplies are inadequate to support the
growth projected by the county general plan. Under the No-Action Alternative,
ground-water production is a substantial source of water. Existing ground-water wells
could be replaced with larger wells or new ground-water wells could be introduced
into the study area.

Project specific environmental documentation would be required to address land use
issues associated with implementation of the city and county general plans. It is
anticipated that future environmental documentation would identify potentially
significant and unavoidable land use impacts.

Conjunctive Use Alternative

This alternative would be growth inducing for E1 Dorado County where existing and
projected future water supplies are inadequate to provide for projected growth as set
forth in the E1 Dorado County General Plan. The environmental consequences and
potential significance of future land use changes related to the program components
would be the subject of future environmental documentation related to project-specific
design and construction activities.

The land use changes associated with the Conjunctive Use Alternative would be the
same as described for the individual components. The level of significance associated
with the individual program components will not change as they are combined into one
alternative.

Auburn Dam Alternative

As with the Conjunctive Use Alternative, this alternative would result in growth
inducement for E1 Dorado County. Also, the level of significance associated with the
individual program components would not change as they are combined into one
alternative.
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Section 40
Cultural Resources

INTRODUCTION

This section analyzes existing conditions and potential impacts on cultural resources
related to the three alternatives. Additional supporting information is contained in
Appendix A.

ENVIRONMENTAL SE’I-rlNG

Prehistoric Context

Because of the American River area is situated between the Central Valley and the
Sierra Nevada, the archeology of the area contains cultural influences from both
regions. Areas to the east have a developed chronology that extends back from historic
times to more than 8,000 years ago (Elsasser, 1960; Elston et al., 1977).

The Delta region of the Central Valley, lying west of the American River, has received
extensive archeological study. Initial work identified a chronology of early, middle,
and late horizons based on burial patterns, shell beads, and ornaments. The 4,500-year
sequence was later refined and includes the Windmiller, Berkeley, and Augustine
Patterns (Fredrickson, 1973).

Ethnographic Context

The Northern Yokuts, Nisenan, and Plains Miwok are the ethnographic groups that
occupied the study area (Figure 4o-1) at the time of European contact. Their related
languages descend from the Penutian language stock. Speakers of this stock ranged
across California from near Mt. Shasta south to Bakersfield and from the coast by San
Francisco Bay to Monterey and east to the crest of the Sierra Nevada.

The territory for the Plains Miwok and the Nisenan was divided into tribelets that
contained several villages located on the flats or ridges parallel to river drainages. The
Yokuts settled adjacent to riverbanks or on low mounds and built structures covered
with woven tule stalks (Wallace, 1978).

Historical Context

Spanish Period

Although the Spanish made several incursions into the study area, no permanent
settlements resulted. The earliest recorded exploration was by Gabriel Moraga in 1808,
when his party followed the Calaveras, Mokelumne, and Cosumnes Rivers into the
Sierra Nevada. He crossed the American River, someplace below present-day Auburn,
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went northward up to the Feather River, traveled northwest of the Sutter Buttes, then
eastward, again crossing the Feather and American Rivers on a long swing south to the
Tuolumne and Merced Rivers. A party led by Jose Antonia Sanchez in 1811 ascended
the western branch of the San Joaquin River then returned downstream and ascended a
short way up the Sacramento River.

Mexican Period

In°1826, Jedediah Smith and his fellow American trappers reached the American River.
Unable to pass over the Sierra, the party spent the winter camped along the Stanislaus
River. Hudson’s Bay Company trappers soon followed, and fur trapping continued
into the 1840s.

The Mexican period was a time of major land grants, the most famous of which was
made to John Sutter in 1841. Sutter established the first permanent large settlement,
named New Helvetia, in the study area.

Gold Rush and Subsequent Mining Period

In January 1848, James Marshall discovered gold in the millrace of a water-powered
lumber mill he was building for John Sutter on the South Fork of the American River.
This discovery resulted in the famed Gold Rush into the Mother Lode of the Sierra
Nevada. The influx catapulted California to statehood in September 1850. The
population swelled from an estimated 15,000 non-Indian residents in 1848 to 93,000 in
1850 and to more than half a million residents by 1870.

Industrial-scale mining was conducted at many river gravel bars during the late 1850s
and replaced the individual miner as surface deposits became exhausted. Companies
formed and these cooperative efforts helped divert the American River and other
Sierran rivers into flumes and long sluices. Excavations proceeded into the gravel aided
by special hydraulically powered pumps (Turner, 1983).

Other industries developed in support of mining. Water is an integral part of any
mining process, and a number of mining companies formed along the American River.
By 1867, 5,328 miles of main canals and more than 800 miles of branch ditches ran
throughout California. The mining boom helped settle the Central Valley as
disillusioned miners turned to livestock ranching and farming.

Page EIPJEIS 40-2 ARWRI Draft EIPJEIS

C--077992
C-077992



Section 4o - Cultural Resources

IMPACTS AND MITIGATION

Methodology

The Area of Potential Effect (APE) (36 CFR 800.2[0]) of each of the alternatives, as well
as could be determined at this early planning stage, includes the proposed construction
site, inundation zone, potential laydown areas, borrow sites, new conveyance systems,
spoil sites, recreation areas, and any new access routes.

To assess the sensitivity and predict the density of cultural resources in the study area,
information was obtained from the SHPO and Reclamation records and supplemented
by locational and site content information from the California Archeological Site
Inventory. Site locations were plotted on USGS 7.5-minute quadrangle sheet overlays
and compared to hard-copy locations obtained from individual information centers of
the California Historical Resources Information System for accuracy. GIS technology
helped develop a site locational model. Archeological and historical information was
overlayed on landform and hydrology data to illustrate the distribution of known sites
within the study area. Factoring in actual inventory acreage by landform allowed for
creating density figures for specific landforms. The projected number of sites within
individual areas is obtained by comparing the landform setting of specific projects with
density estimates. Additional detail is provided in Appendix A.

Significance Criteria

The programmatic determination of impacts is based on effects on significant cultural
properties as defined by federal and state law and regulation. Significant impacts can
occur when prehistoric or historic archeological sites, structures, or objects listed or
eligible for listing on the NRHP are subjected to any of the following effects:

¯ physical destruction of all or part of the property;

¯ isolation of the property from the property’s setting or alteration of the property’s
setting when that character contributes to the property’s qualification for the NRHP;

¯ introduction of visual, audible, or atmospheric elements that are out of character
with the property or alter its setting;

¯ neglect of a property resulting in its deterioration or destruction; or

¯ transfer, lease, or sale of the property (36 CFR 800.9).

Treatment of human remains is covered under both state and federal law and
regulation. The Archeological Resources Protection Act and the Native American
Graves Protection and Repatriation Act is specific to federal lands; state law covers
state, nonfederal public lands, and private lands.
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A request has been submitted to the California Native American Heritage Commission
to identify Native American sacred sites in the study area.

The presence of cultural resources under each of the alternatives was determined based
on records research and model results.

Recorded Cultural Resources

Prehistoric

Nearly 1,000 prehistoric sites have been recorded in the study area. Of these, a number
also have historic remains. For the purposes of this document, sites with a prehistoric
and historic component are counted in both categories.

Significance is based on NRHP and other designations. One prehistoric site, in
Nisipowinan Nisenan territory on the American River, is a State Historic Landmark.
Three prehistoric sites are listed on the NRHP, but none occur within the APE of the
proposed alternatives. Most properties have not been evaluated.

Historic

Nearly 1,000 historic sites have been recorded for the study area. Some of these sites
contain a prehistoric component.

Significance is based on NRHP and other designations. Sixty-six State Historic
Landmarks are present. Twenty-five sites are listed on the NRHP. None are in the APE
of the proposed alternatives. Few historic sites have been evaluated for significance.

New Storage

Auburn Dam

The entire area of the proposed Auburn Dam has been inventoried for cultural
resources. D. L. True led a series of major archeological inventories from 1975 through
1979. Inventory efforts involved "one or two person crews walking over the ground as
systematically as possible given the extant vegetation and often precipitous slopes"
(True, 1981). This comprehensive work recorded more than 1,500 historic sites and 125
prehistoric sites. True prepared 20 brief inventory reports for specific areas, and he
provided summary descriptions of each site. Formal site records were never completed
because the project was canceled before the next phase of work could be accomplished.
True (1981) recommended that the area be considered eligible as a historic district.
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As a focal point for early gold mining in California, the American River contains nearly
850 localities related to mineral exploration or mining evidence. True also reports more
than 350 settlements or structures in the study area. Water played a vital role in
American River mining. Nearly 130 sites related to either water control or water
conveyance are recorded. Finally, True’s inventories noted more than 300 sites
unrelated to mining.

Prehistoric resources found in the Auburn study area are relatively meager because
gold mining destroyed evidence of earlier use of the American River canyons and left
only resilient archeological remains. True reported that 30 camps exhibited midden
development. He describes nearly 50 food processing stations that contain isolated
bedrock mortars and a few artifacts. Finally, 14 sites are identified as artifact scatters.

Two projects preceded True’s (Rackerby, 1964; Childress and Ritter, 1967). These
studies inventoried specific areas of the proposed Auburn Dam and adjacent areas.
Rackerby noted that "the entire area is one large historic site and each river bar had
extensive tailings piles, ditches, and camp sites." Childress and Ritter emphasized
prehistoric sites in their work and concluded that "all of the lower midden sites have
been eroded away" (1967). Several test excavations were also performed.

Impact. Loss of Historic and Prehistoric Sites Because of Inundation.

The Auburn Dam component would inundate many historic and prehistoric sites.
Reservoir fluctuations could cause site disturbance through wave action, slumping, and
wet-dry cycling, which enhance the deterioration of some materials. The architectural
and historic integrity of the North Fork Dam and the Mountain Quarries/No Hands
bridge could be affected by inundation. Construction of recreation areas could
adversely affect both prehistoric and historic sites. This is a significant impact.

Mitigation Measure 4o-1. Consult with SHPO and ACHP.

Before mitigation measures are developed for this component, the following actions are
required.

¯ Prepare a focused reinventory of the actual APE to record and document all sites.
¯ Evaluate the sites for NRHP eligibility.
¯ Prepare a finding of effect document. This document would indicate the various

impacts on historic properties, which might include inundation, damage or
destruction from construction, or recreational activities.

Mitigation measures to reduce impacts to less than significant must be determined in
consultation with the SHPO and ACHP, possibly through a programmatic agreement or
memorandum of agreement. Mitigation measures might include avoidance,
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recordation, data recovery, reuse, moving of historic properties, or management plans.
If cost effective, avoidance is the preferred measure. Cultural resource management
plans having specific goals to protect, preserve, or recover site data could be developed
to address effects that might be caused by postconstruction conditions or activities.
Because the extent of this impact is unknown, it is considered potentially significant
after mitigation.

The other reservoir components of the program alternatives could impact cultural
resource sites. The potential sites are described below, and the potential impacts and
mitigation are the same as described above under the Auburn Dam component.

Texas Hill Reservoir

Fifty-two sites have been previously recorded within one-quarter mile of the proposed
reservoir boundaries. Historic sites include the remains of homesteads (foundations
and an isolated rock-lined pit), ditches or flumes (probably from hydraulic mining),
mine excavations, isolated rock walls, prospect holes (one may have been a rock
crusher, the other a support for a limestone quarry tram), roadways, cemeteries, mining
camps (including foundations, ditches, refuse, coffer dams, mining spoils), and related
artifacts (cans, bottles, wire and square nails, shovels, gold pans).

Eleven prehistoric properties are recorded in the reservoir area, including six bedrock
mortar stations, lithic scatters, two habitation sites with midden, and a cremation site
outside of the inundation zone.

Formal evaluations for site significance and eligibility for inclusion on the NRHP have
not been completed.

Farmington Reservoir

An archeological survey was conducted at the Farmington Reservoir on Littlejohns
Creek as part of the Smithsonian River Basin surveys (Riddell, 1949). Archeological
surveys and excavations were conducted on Rock and Hoods Creeks, tributaries of
Littlejohns Creek, by Treganza (1952), Treganza and Heizer (1953), and Ritter et al.
(1976). Forty streambed locations containing thousands of flakes and cores were
recorded. Considerable discussion has occurred regarding these findings. Some
consider them early manifestations of a preprojectile point stage of human occupation;
others consider them to be the remains and debris of quarrying for stone tools. From
radiocarbon dating of the cultural remains it appears that the age determinations are
incompatible with the age of sediments that contain artifacts (Ritter et al., 1976).

Despite these earlier studies, little of the expanded alternative has been systematically
surveyed. Two previously recorded prehistoric sites were destroyed when the existing
dam was constructed and two other prehistoric sites are known for the study area. The
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model suggests that prehistoric sites are present and that approximately 10 to 20 would
be found in the study area.

South Gulch Reservoir

No surveys or sites have been recorded for this component. Five prehistoric sites have
been recorded for adjacent areas. Based on comparable areas, the likelihood of affecting
prehistoric and historic sites at this component is great. The model suggests that
prehistoric sites are present and that approximately 10 to 15 would be found in the
study area.

Duck Creek Reservoir

No surveys have been completed for this component, although one prehistoric site is
recorded for the area. The lower reaches of Duck Creek were the territory of the
ethnographic Yatchicumne, a Yokuts group (Bennyhoff, 1977), which suggests that
satellite villages and camps would be present in the study area. The model suggests
that prehistoric sites are present and that approximately 15 to 20 would be found in the
study area.

New or Expanded Diversions

American, Sacramento, and Feather River Diversions

Ten prehistoric and historic sites are recorded along the American River. The area is
considered sensitive for cultural resources. A survey of the diversion will determine
whether specific sites would be affected.

The area along the Sacramento River contains 27 recorded historic and prehistoric sites.
Expanding the diversion at Old Sacramento may affect historic properties and buried
historic remains. A possible new diversion upstream of the Sacramento Regional
WWTP and pipeline alignment could affect both historic and prehistoric remains.
Specific effects cannot be determined until a survey of the component is completed.

The specific location of the Feather River diversion has not been identified and therefore
its effect on cultural resources is unknown. One prehistoric site is known for the area,
and the area is considered sensitive for cultural resources. A full survey of the
diversion will identify whether effects on historic properties would occur.

Impact. Loss of Prehistoric and Historic Properties.

Diversions from American, Sacramento, or Feather Rivers may affect prehistoric and
historic properties through construction of diversion facilities.
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Mitigation Measure. Implement Mitigation Measure 4o-1.

The mitigation is the same as previously described under the Auburn Dam component.

Impact. Introduction of Elements Out of Character with Adjacent Properties

A diversion from Sacramento River near Old Town may introduce visual, audible, or
atmospheric elements that are out of character with the adjacent historic properties.
Other impacts that may occur with this component are similar to those under the
American River Diversion component.

Mitigation Measure. Implement Mitigation Measure 4o-1.

Mitigation measures would be similar to those for the Auburn Dam component.

Beaver Slough and the San Joaquin County Conveyance Facility

The area near Beaver Slough contains 50 prehistoric sites, most of which contain burials.
The effect of this component on cultural resources is unknown but could be significant.
A full survey of the alignment will determine whether there would be effects on
prehistoric and historic properties.

The SJCCF would have the potential to affect cultural resources. Extending the FSC to
Duck Creek could affect a historic cemetery, two prehistoric midden sites, and a lithic
scatter (Ritter, 1971). The location of the connection with the Sacramento River
diversion has not been determined but has the potential to affect both historic and
prehistoric resources. The alignment for a new Beaver Slough connection is also
undetermined and could influence several of prehistoric sites in the region. A full
survey of the alignment will eliminate areas of concern and refine specific site locations.

Impact. Disturbance to or Destruction of Historic and Prehistoric Sites.

Project construction could disturb or destroy a historic cemetery and three prehistoric
sites. Project construction may also affect other unknown historic and prehistoric sites.

Mitigation Measure. Implement Mitigation Measure 4o-1.

The mitigation measures are similar to those for the Auburn Dam component.

Wastewater Reclamation

The area contains 11 recorded prehistoric and historic sites near the E1 Dorado Hills
treatment plant. Model simulations indicate that the area is likely to contain additional
prehistoric sites.
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The area near the Sacramento Regional WWTP contains 10 prehistoric and historic sites.
The model indicates that the area is likely to contain additional prehistoric sites.

The general location of the Stockton Wastewater Reclamation Facility is in an area with
five recorded prehistoric sites. The model suggests that the probability of prehistoric
sites in the area is high. It is unknown at this time whether this facility would affect
cultural resources.

Sixty-four prehistoric and historic sites are known for the area near the Roseville
Regional WWTP. The model suggests that additional prehistoric sites would be likely.

Impact. Disturbance or Destruction of Historic and Prehistoric Sites, or Archeological
Deposits.

The project components could disturb prehistoric or historic sites during construction of
facilities or pipelines.

Mitigation Measure. Implement Mitigation Measure 4o-1.

The mitigation measures are similar to those for the Auburn Dam component.

Institutional

Land Retirement

The likelihood of the presence of prehistoric and historic sites varies greatly depending
on the location of the land retirement.

Impact. Neglect of Historic Properties or Isolation of Historic Properties from Their
Setting.

Transfer, lease, sale, or abandonment of retired lands may subject associated historic
properties to neglect, leading to their deterioration or destruction. Changes in land use
may isolate historic properties from their setting, which would be an adverse effect
when that setting contributes to properties’ qualification for listing on the NRHP.

Mitigation Measure. Implement Mitigation Measure 4o-1.

The mitigation measures are similar to those for the Auburn Dam component.
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Conjunctive Use

New or expanded diversion structures are in areas identified to be sensitive for cultural
resources. The effects of such diversions and conveyance facilities are described above
under the components.

IMPACTS OF ALTERNATIVES

No-Project Alternative

Under the No-Project Alternative, no new construction would occur; therefore, no
impacts on historic properties would occur.

Conjunctive Use and Auburn Dam Alternatives

Both the Conjunctive Use and Auburn Dam Alternatives would have the potential to
cause significant impacts on prehistoric and historic sites as described above for the
components. The cumulative effects of constructing all components within each
alternative is also significant and is subject to mitigation described above. The Auburn
Dam also has the potential to have impacts on sites in the American River Canyon that
are not associated with the other alternatives.
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Growth Inducement

and Cumulative Impacts

INTRODUCTION

This chapter evaluates the secondary effects of growth, and cumulative impacts of the
ARWRI program and other foreseeable projects. Secondary effects caused by future
growth may include land use changes; vegetation and wildlife losses; hydrology
changes; water quality degradation; increased noise and air quality impacts; decreased
transportation system efficiency; increased demand on public services and utilities;
disturbance of cultural resources; and impacts to the visual character of the area.

Cumulative impacts refers to the change in the environment that results from the
incremental impact of the program when added on other, closely related past, present,
or reasonably foreseeable future projects.

CEQA Guidelines

Section 15126(g) of the State CEQA Guidelines provides direction for analyzing the
growth-inducing effects of a program. The growth-inducement analysis should discuss
ways in which a proposed program could foster economic or population growth, or the
construction of additional housing, either directly or indirectly, in the surrounding
environment. Projects that remove obstacles to population growth may lead to
increased demand for community service facilities, and, therefore, are growth inducing.

Section 15130 of the State CEQA Guidelines requires a discussion of cumulative
impacts. The analysis may be less detailed than the analysis of the program’s direct
impacts..The cumulative impact analysis must identify the anticipated impacts of past,
present, and reasonably anticipated future projects through a "list" or "projection"
approach; summarize these projects; and contain a reasonable analysis of cumulative
impacts and mitigation measures.

NEPA Guidelines

NEPA does not require an analysis of whether a project would be growth inducing. It
requires an analysis of cumulative impacts on the environment that result from the
incremental impact of the action when added to other past, present, and reasonably
foreseeable future actions regardless of what agency (federal or non-federal) or person
undertakes such actions. Cumulative impacts can result from individually minor but
collectively significant actions taking place over a period of time.

ARWRI Draft EIPJEIS Page EIR/EIS 5-1

C--078001
C-078001



Section 5 - Growth Inducement and Cumulative Impacts

Discussion of Cumulative and Growth-Inducing Impact

This section contains a discussion of the cumulative and growth-inducing impacts of the
ARWRI program. The purpose of this section is to identify impacts that could occur if
other actions were implemented independently of this program. The section is
organized based on resource topics described in Section 4 of this EIR/EIS. Only
identified significant impacts or issues identified in the public involvement process are
discussed.

SE’I-FING

The study area for the growth-inducing and cumulative impact analysis is the ARWRI
study area (Figure 1-1). The most current countywide planning documents for the five
counties in the study area (adopted general plans, draft EIRs, or final EIRs) were used to
help determine growth-inducing and cumulative impacts that could result from the
program alternatives. While the period of analysis for the ARWRI is 1990-2030, the
planning horizons for the various county general plans or general plan EIRs vary. The
specific county planning documents used in the analysis are described below.

Population Projections

State Department of Finance (DOF) population information was used by DWR to
estimate the future water demands for the ARWRI Planning Report. Although DOF has
not yet developed its 2030 estimates, DWR used the DOF information and an assumed
growth rate to arrive at the 2030 population. This population figure was compared
with population projections in county general plans to determine whether the ARWRI
population was consistent with county projections. If population is consistent, then the
water demands are consistent. As discussed below, the most current county planning
documents have projected populations that are either consistent or in excess of DOF
and DWR projections (Table 5-1). The DWR estimate of 2030 DOF population was used
in the ARWRI.

E1 Dorado County

The E1 Dorado County General Plan Update Draft EIR (December 1994) evaluated high-
growth and low-growth alternatives. The high-growth alternative (preferred project)
projected an annual growth rate of 2.85 percent from 1990-2015 and estimated a total
population of 250,014. The DOF projected a 2010 population of 220,800 assuming an
annual growth rate of 2.8 percent, slightly less than the county, until 2010.

Page EIPJEIS 5-2 ARWRI Draft EIPJEIS

C--078002
C-078002



Section 5 - Growth Inducement and Cumulative Impacts

Table 5-1
Population Projections in the Study Area

(number of people)

El Dorado Placer Sacramento San Joaquin Sutter
Year County DOF’ County DOF’ County’ DOF’ County DOF’ County’ DOF’
1990 128,200 128,200 170,452 175,600 1,051,400 483,800 483,800 65,100

2000 179,400 247,100 1,320,826 1,329,100 620,300 99,013 89,900

2010 220,800 312,300 312,300 1,722,231 1,579,300 864,200 778,400 151,436 124,10

2015 250,014 !,794,199 176,720

2020 263,900 369,100 1,839,500 956,500 168,60

2030 323,000 306,400 422,600 422,600 2,160,000 2,099,300 1,245,000 1,148,700 268,000 217,70

2040 348,900 473,200 473,200 2,352,000 1,356,500 271,50

’ California Department of Finance Estimate. DOF estimates were used in the ARWRI program.
2 Based on Sacramento Area Council of Governments estimates

Bold numbers are extrapolated from county estimates by ARWRI.
Source: County general plans and DOF projections

Sacramento County

Population projections contained in Sacramento County General Plan Update
Subsequent Environmental Impact Report (Sacramento, 1993) utilized DOF and
Sacramento Area Council of Governments (SACOG) to estimate population for 2010.
SACOG uses DOF estimates in developing its projections and, therefore, the ARWRI
program alternatives are consistent with the population projections in the county
general plan.

San Joaquin County

The San Joaquin County General Plan estimates that the county population will grow at
an average annual rate of 2.3 to 3.0 percent to the year 2010 (San Joaquin County, 1992).
The more conservative estimate of 2.3 percent per year is consistent with estimates
provided by DOF. By 2010, the county would have a population of 752,500 assuming
an annual growth rate of 2.3 percent. The 3.0 percent assumes that three new
communities would be built-out by 2010, resulting in a total population of 864,200
residents. The ARWRI program alternatives are consistent with the population
estimates of the county general plan.

ARWRI Draft EIPJEIS Page EIR/EIS 5-3

C--078003
C-078003



Section 5 - Growth Inducement and Cumulative Impacts

Placer County

Placer County’s General Plan Update contains population projections for 1990 to 2010
and for 2010 to 2040. The DOF population projections were used for the 2010 estimate,
while the county conducted its own analysis to estimate the 2040 population. In
estimating 2040 levels, Placer County assumed it will maintain the same share of
regional population and employment growth it is expected to experience in the 1990 to
2010 period. DOF projected a population increase from 172,796 in 1990 to 312,300 in
2010. Consequently, the ARWRI program alternatives are consistent with the general
plan population projections.

Sutter County

Sutter County’s most recent general plan, dated December 1993, projects population
increases to 2010. The county uses the SACOG population estimates for future
population estimates. Because SACOG utilizes DOF data in developing its estimates,
Sutter County’s growth projections for the 2010 - 2030 period will be consistent with the
ARWRI population projections. Therefore, the ARWRI program alternatives are
consistent with the county general plan.

IMPACTS AND MITIGATION

Methodology of Impact Assessment

Growth-Inducing Impacts

To assess whether the program alternatives are growth inducing, the population
projections used in the ARWRI alternatives were compared with the local and county
general plan documents for consistency. In addition, the policy direction supplied by
the general plans and supplemental mitigation in the general plan EIRs was assessed for
sufficiency to mitigate or partially mitigate the general impacts of growth in each study
area county (Table 5-2). Of the general plan documents consulted, only Placer County
has a planning horizon extending to 2030 or beyond. Therefore, mitigation measures
identified in planning documents for the other four counties serve as partial mitigation
and must be updated when the planning horizons of the general plans are extended.
Mitigation measures developed for this EIR/EIS could supplement the general plan
mitigation.

Central to assessing whether the program would have a growth-inducing impact was
the comparison of population projections between DOF and the counties in the study
area, as discussed above. Additionally, information on available water supply sources
through the 2030 study period was used to asses whether this program would remove a
barrier to growth and therefore would be growth inducing.
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Section 5 - Growth Inducement and Cumulative Impacts

Table 5-2
General Plan Policies for the Counties in the ARWRI Study Area"

Resource County
Categories

El Doradob Sacramento’ San Joaquin~ Placer" Sutter~

Surface Water 5.1.2.1, 5.1.2.3 LU-115, LU-116 4.2-1(a)-4.2-1(e), 4.C.3, 4.C.6, 6.A-3
4.2-1(g), 4.2-1(h) 4.C.7, 4.C.11

Water Quality 5.4.1.1, 5.4.1.2, 4.5-4 1.K.6, 4.C.5,            6.A-1
7.3.2.1, 7.3.3.1- 4.E.10, 4.F.6,

7.3.4.2 6.A.11

Ground Water 5.2.3.1- 5.2.3.3 CO-1, CO-10 4.2-3(a)- 4.2-3(g) 4.C.1, 4.C.9, 6.A-2, 6.A-3
C0-26, CO-34, 4.3-3(d) 4.3-3(e) 4.C.13, 6.A.10
LU-9, LU-11, 4.12-2(a)- 4.12-2(b)

LU-153 4.14-2(c)- 4.14-2(0
4.14-3(a)- 4.14-3(b)

Fisheries 4.16-4(a)- 4.16-4(c) 6.C.5- 6.C.8 6.C-4

Cultural 4.9-1, 4.9-2 1.I.1, 1.L.6 6.F-1
Resources

1.O.6, 5.D.5- 5.D.7

Recreation 4.7-1(a)- 4.7-1(b) 1.G.1- I.G.3, 3.B.9, 5.A-1- 5.A-3

3.D.5, 5.A.3

Visual 4.10-1, 4.10-2 " 1.D.9, 1.D,11 1.H-1
Resources

1.B.5, 1.J.1-1.J.2,

1.K.1- 1.K.3, 1.K.5,
1.L.2- 1.L.5, 1.L.9,

6.A.6o 1.O.3

Geology, 6.5.1.1 1.J.1, 1.J.5-1.].6,

Seismicity, and 1.K.4, 4.E.9
Soils

Energy and 6.G-1
Power
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Table 5-2 (continued)

Resource County
Categories

El Doradob Sacramento’ San Joaquin~ Placer" Sutterf

Transportation, 6.7.2.1, 6.7.2.2, 4.6-1, 4A0-1(a)-4.10-1(d), 1.B.4-1.B.5, 1.B.8, 1.G-5, 3.[~-1, 6.I-1,
Air Quality, and 7.1.1.2- 7.1.2.4, 4.7-1, 4.7-2, 4.11-1(a)- 4.11-1(c), 1.B.10, 1.D.1, 9.A-1- 9.A-2,
Noise 6.5.1.1, 6.5.1.2, 4.7-4, 4.7-5, 4.11-2(a)-4.11-2(b), 1.D.3, 1.E.1, 1.F.3, 9.A-4-9.A-6

6.5.1.6, 6.5.1.8- 4.8-1, LU-115, 4.12-1(a)- 4.12-1(b), 1.J.2, 3.C.1- 3.C.4,
6.5.1.10, 6.5.1.0 CI-7, CI-15 4.12-2(a) 3.D.1-3.D.4, 3.D.7,

3.E.5- 3.E.6, 6.F.2,
6.F.6, 6.G.6- 6.G.7,

9.A.11- 9.A.12

Vegetation and 2.1.4.4(F), 2.2.2.4 4.4-1, 4.4-6, 4.16-1(b), 4.16-1(d), !.A.2, 1.I.1-1.I.2,    1.F-l, 6.B-l-6.B-2,
Wildlife 2.2.2.5(B), 7.4.1.1- 4.4-9, 4.4-11 4.16-1(e), 4.16-2(a)- 4.E.1, 4.E.3, 6.A.1, 6.C-3, 6.C-5, 6.D-3

7.4.1.3, 3.4.1.1, 4.16-2(c) 6.A.3-6.A.4, 6.A.7-
2.2.1.2, 2.2.2.6, 6.A.9, 6.B.1-6.B.5,

2.2.2.3.3, 2.3.3.1, 6.C.1, 6.C.2- 6.C.14
2.5.1.1 6.D.2, 6.D.4

Land Use 2.2.1.2, 2.2.2.6, 4.2-2, 4.2-5, 4.1-1(a)- 4.1-1(g), 1.A.1, 1.B.1- 1.B.2, 1.E-1- 1.E-2,

2.2.2.3.3, 2.3.3.1, 4.2-8 4.1-2(a)- 4.1-2(d), 1.H.1- 1.H.6 7.A-6
2.5.1.1 4.1-4(a)- 4.1-4(c)

Notes:

a These are representative policies from the county general plans. Refer to the specific city and
county general plans for additional detail.

b El Dorado County. General Plan Update and Draft EIR. 1994
c Sacramento County General Plan update. Subsequent Environmental Impact Report. Volume 1.

1993
d Final EIR. San Joaquin County. Comprehensive Planning Program, 1992
e Placer County General Plan, Countywide General Plan Policy Document, 1994
f Sutter County General Plan, Policy Documents, 1994

Cumulative Impacts

The cumulative impacts analysis evaluated the combined effect on the environment
from collective implementation of the ARWRI components comprising both
alternatives. This evaluation was considered relative to other past, present, or
reasonably foreseeable future project, that, together with the cumulative impacts of the
program alternatives, could have a combined effect on the study area. Many of the
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Section 5 - Growth Inducement and Cumulative Impacts

growth-related issues found with a cumulative impact assessment are addressed in
local and county general plans. The relationship with general plans is discussed in this
section.

The hydrologic effects present under cumulative conditions were estimated with the
PROSIM model used for the alternatives assessment (Section 4a; Appendix D; and
Figures E-169 through E-288, Appendix E). Data used in the alternatives assessment
were modified to include new flow standards for American River, delivery of the
EBMUD CVP contract, Folsom Reservoir reoperation, and build-out of the City of
Sacramento’s water right. PROSIM was run for two cumulative impact assessments,
one for each of the action alternatives. The results are described below under
hydrology and the resultant effects under each resource area.

Hydrologic Model Results

The cumulative impact analysis assumes that new flow standards will apply to the
lower American River. These standards are assumed to reflect higher flows than the
current criteria (D-893) or the current operational criteria (modified D-1400). The AFRP
has proposed new flow standards on several rivers in the CVP and SWP systems (U.S.
Fish and Wildlife Service, 1995A). As part of the fish doubling goal directed by
Congress, the CVPIA PEIS is studying impacts of these flow standards and determining
sources of water to dedicate to meet these flows. The engineering analysis and
environmental impact assessment for the PEIS will consider the CVP-wide effects,
including the interactions of reservoirs, water demands, and flow standards.

The new American River flow standards used in this cumulative impact analysis are
assumed to be a reasonable approximation of likely American River standards. The
PEIS may determine other standards or CVP operations not assumed in this analysis.
The PEIS interpretation of the AFRP flows were not available for this EIR/EIS and,
therefore, flow criteria developed by the Water Forum were used to approximate the
AFRP criteria. Appendix F contains an assessment of the Water Forum Fish Flows
(WFFF) if these criteria were applied to the Conjunctive Use Alternative. Appendix D
also contains results of this comparison.

Because the cumulative impact analysis contained American River flow standards that
were higher than assumed in the alternative analysis (modified D-1400) the resulting
flow pattern varies from the No-Action Alternative. The assumed standards require
more flow during the winter and less in the summer than required for modified D-1400.
Overall, the cumulative impacts assessments result in a reduction in CVP deliveries and
Lake Shasta storage as compared with the No-Action Alternative.

The AFRP working paper presents flow standards for other rivers in the CVP and SWP
service areas. Flow standards are presented for the American River, Sacramento River,
Feather River, Clear Creek, San Joaquin River, Mokelumne River, and other Delta and
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Section 5 - Growth Inducement and Cumulative Impacts

Sacramento River tributaries. The CVPIA PEIS is analyzing the impacts of these
instream flows and alternative flows, along with sources of water to meet the flows and
the resultant effects on the CVP. Because of the uncertain nature of the implementation
of the AFRP, these standards were not included in the cumulative impact analyses.

The PROSIM results show the effects of the cumulative impacts condition on American
River flow, Lake Shasta storage, and CVP deliveries (Appendix E). Much of the change
in conditions relates to the new flow standards (Appendices D and F) (Table 5-3).

Significance Criteria

Growth-Inducing Impacts

A growth-inducing impact was concluded if it was determined that the program could
foster economic or population growth or the construction of additional housing, either
directly or indirectly, in the study area. If the program would remove a barrier to
growth in any of the counties in the study area, the program was considered growth
inducing for that county.

Cumulative Impacts

Cumulative impacts were considered significant if the program alternatives, when
combined with reasonable foreseeable actions, would have an adverse impact on the
environment in the study area. The level of significance for each resource topic area is
the same as described under the direct impacts in Sections 4a-4o.

Impacts and Mitigation

Growth-Inducing Impacts

Impact. Growth Inducement in El Dorado County Because of the ARWRI.

This assessment is based on a program-level analysis that examines countywide water
supplies. Under the No-Action Alternative, all counties in the study area except E1
Dorado County could pump sufficient ground water to supply the projected needs.
Because E1 Dorado County has limited ground water and is currently maximizing its
conservation methods, no new development would be allowed once the existing water
supply is built-out. Although the ARWRI is consistent with the projected water
demands for E1 Dorado County and is not providing for population growth that
exceeds the population planned in the county general plan, supplying the program
water would remove a barrier to growth. As a result, this program is growth inducing
in E1 Dorado County.
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Section 5 - Growth Inducement and Cumulative Impacts

Table 5-3
Hydrologic Model Results

Cumulative Impacts Analysis
lin TAFI

Average Year
Oct Nov Dec Jan    Feb Mar Apr May Jun Jul Aug Sep

Lake Shasta Storage
NA 2788 2841 2953 3153 3385 3756 4080 4123 3905 3347 2882 2743
CU 2718 2801 2937 3147 3384 3754 4086 4122 3867 3274 2785 2648
Aub 2635 2727 2885 3101 3352 3722 4055 4088 3812 3197 2697 2561

Lake Oroville Storage
NA 2110 2155 2206 2349 2490 2655 2907 3018 2918 2633 2321 2119
CU 2141 2187 2243 2395 2528 2690 2943 3056 2958 2671 2353 2150
Aub 2139 2188 2245 2397 2529 2697 2949 3061 2962 2669 2345 2145

Folsom Reservoir Storage
NA 435 436 468 494 544 614 725 835 761 653 541 465
CU 479 439 423 409 423 524 646 772 755 699 626 547
Aub 523 488 464 438 443 542 630 730 730 698 648 579

Flow at Nimbus
NA 114 131 198 253 257 263 221 217 248 201 190 150
CU 133 160 231 276 277 219 194 185 175 129 131 136
Aub 160 224 234 277 275 212 150 152 148 123 128 153

Delta Outflow
NA 342 646 1424 2253 2783 2634 1665 1141 726 439 383 346
CU 336 641 1419 2248 2791 2589 1630 1116 709 437 381 337
Aub 354 688 1400 2241 2771 2569 1582 1085 687 436 380 344

CVP Deliveries, North
NA 229 200 197 101 116 172 579 807 1008 1063 886 379
CU 246 218 222 133 148 210 610 839 1038 1089 911 406
Aub 251 220 217 124 137 196 599 830 1033 1090 913 409

American River Deliveries
NA 29 21 ~18 20 19 28 35 43 52 56 55 49
CU 46 39 44 52 51 67 70 80 87 88 85 78
Aub 52 41 38 42 41 52 59 72 83 90 88 80

CVP Deliveries, South
NA 202 112 89 116 127 189 264 313 388 447 387 227
CU 198 110 87 113 124 185 259 307 380 437 379 223
Aub 201 111 89 116 126 188 263. 312 387 445 385 226

SWP Deliveries, South
NA 230 200 196 147 170 197 233 321 408 422 416 314
CU 230 200 196 147 170 197 233 321 408 423 417 314
Aub 231 201 196 148 170 198 234 322 410 424 418 315
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Table 5-3
(continued)

Dry Year
Oct Nov Dec Jan Feb Mar Apr May Jun Jul    Aug Sep

Lake Shasta Storage
NA 1904 1912 2060 2210 2438 2771 2924 2902 2691 2238 1831 1657
CU 1900 1922 2080 2232 2460 2797 2975 2957 2712 2230 1841 1666
Aub 1884 1909 2068 2221 2449 2777 2954 2943 2680 2202 1816 1644

Lake Oroville Storage
NA 1479 1474 1486 1604 1746 1937 2081 2150 2023 1779 1567 1356
CU 1671 1661 1680 1799 1950 2131 2292 2364 2245 1992 1784 1567
Aub 1689 1678 1700 1821 1971 2159 2313 2385 2274 2018 1809 1592

Folsom Reservoir Storage
NA 374 371 410 439 492 550 604 674 605 473 408 359
CU 427 385 384 343 337 431 497 577 587 536 485 443
Aub 469 441 431 377 350 430 502 580 597 554 512 473

Flow at Nimbus
NA 92 91 96 87 83 214 140 115 182 184 119 108
CU 110 121 127 141 128 167 116 93 91 89 89 89
Aub 106 143 133 152 137 169 91 96 94 92 92 96

Delta Outflow
NA 263 346 481 680 709 1461 705 473 416 307 264 256
CU 246 356 486 725 744 419 704 477 415 308 262 259
Aub 248 380 487 731 753 1422 679 476 417 305 260 261

CVP Deliveries, North
NA 228 173 215 113 108 160 562 711 865 919 764 363
CU 242 189 232 142 135 181 564 720 869 922 770 381
Aub 244 187 230 134 129 174 558 714 865 918 766 378

American River Deliveries
NA 29 21 17 19 19 27 36 43 50 55 53 48
CU 44 37 35 49 46 50 57 74 77 84 82 74
Aub 47 36 33 40 40 44 52 69 74 81 79 72

CVP Deliveries, South
NA 164 90 67 86 98 134 188 223 272 309 273 168
CU 160 88 66 83 95 127 178 212 257 293 259 159
Aub 158 87 64 81 93 124 175 208 253 287 255 157

SWP Deliveries, South
NA 169 147 144 108 125 125 147 203 259 268 264 199
CU 173 150 147 111 128 128 152 209 266 276 271 204
Aub 176 152 149 112 129 130 154 212 270 279 275 207

Note: Existing conditions results shown in Tables 4a-4, 4a-5, and 4a-6.
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Mitigation Measure 5-1. Implement the Planning Recommendations of the General
Plans within the Study Area.

Measures necessary to mitigate the secondary impacts of growth on the environment in
E1 Dorado County are described in the E1 Dorado County general plan and in this
EIR/EIS as mitigation measures for the individual resource topic areas.

Cumulative Impacts

Surface Water

Impact. Change in Flow Regime

The flow regime of the rivers in the study area will change under the cumulative
impacts condition (Appendix D). The changes reflect new flow standards and greater
diversions from the rivers.

For the cumulative impact condition, the incidence of flood or drought flows was not
changed from the No-Action Alternative or existing conditions and therefore this
hydrologic impact is less than significant. Flow changes however may be significant
with regard to other resource topics discussed below.

Mitigation Measure. None required.

Fisheries

The increase in American River flow in winter and spring should benefit resident and
anadromous fish. The reduction in summer and fall river flow will adversely affect
resident fish species. The extent of this impact is unknown and would be determined
through operational considerations of future projects with emphasis on Folsom
Reservoir storage and the associated river flow in the available habitat and water
temperature models.

Reduced Lake Shasta storage (Appendix E) could adversely impact winter-run chinook
salmon in dry years because of higher water temperature.

The total American River diversions will increase under the cumulative impact
conditions, which could alter stream productivity, especially during the summer when
diversions are high and flow is reduced.

Mitigation measures for construction impacts associated with the ARWRI alternatives
are presented in Section 4c.
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Impact. Changes in Habitat Quality from Hydrologic Changes.

The simulated changes in streamflow show increases in winter flow and decreases in
summer flow relative to the No-Action Alternative. If similar flow changes were to
occur as a result of the cumulative effects of all projects, resident and anadromous fish
species could be impacted. Changes in flow could decrease spawning area or strand
redds if flow decreases. This is a significant impact.

Mitigation Measure 5-2. Assess Downstream Flow Needs and Fish Impacts.

The downstream flow needs should be assessed relative to the flow conditions resulting
from cumulative changes in the watershed. The AFRP program and the analysis being
conducted as part of the CVPIA are exploring the flow requirements for American
River and other rivers in the region.

The county general plan policies listed in Table 5-2 also would provide mitigation for
this impact. The significance of this impact after mitigation is unknown.

Impact. Reduced Stream Productivity Due to Increased Diversions.

As diversions increase because of new development and the associated demands,
stream productivity may decrease. This is a significant impact.

Mitigation Measure 5-3. Screen Diversions and Control Timing of Diversions.

Screening of diversions and reducing diversions during low-flow periods will reduce
the direct impacts on fish. The post-mitigation impact significance is unknown. The
reduction in productivity because diversions removing nutrients from the stream
cannot be mitigated.

Impact. Higher Water Temperatures from Decreased Reservoir Storage.

The reduced reservoir storage at Lake Shasta and Folsom Reservoir in dry years
because of the cumulative effects of all projects could cause high water temperatures
that would be adverse to fish. This is a significant impact.

Mitigation Measure 5-4. Maintain Necessary Reservoir Carryover Storage.

The modeling attempted to maintain reservoir carryover storage; however, low storage
was simulated in dry years. Reservoir operations should maintain suitable carryover
storage in Lake Shasta and Folsom Reservoir to avoid adverse river temperatures.
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Vegetation

Under the cumulative impact conditions, diversions would be greater from American
River. In addition, the lower American River summer flows would be reduced. This
could potentially impact vegetation in the riparian corridor.

Within the study area, the cumulative effects of growth in the study area relate to land
conversion as the region urbanizes. Land conversion will affect upland vegetation and
wildlife communities.

Impact. Reduction in Populations and Habitat of Threatened or Endangered Species
Because of Land Conversion.

The cumulative effects of projects on vegetation and wildlife could result in the loss of
special-status species habitat in upland and riparian communities. A partial list of the
species present in the study area is contained in Appendix B. The cumulative impacts
on special-status species comprise a significant impact. To evaluate the extent of this
impact, conduct the following mitigation measure.

Mitigation Measure 5-5. Conduct Plant and Animal Surveys before Program
Implemen tationo

Vegetation and wildlife surveys should be conducted before construction of projects
involving land conversion. If special-status species are identified in the project area, the
following measure should be implemented.

Mitigation Measure 5-6. Prepare and Implement a Mitigation Plan.

The potential loss of special-status species could be mitigated through development of a
mitigation plan that identifies methods to avoid or compensate for projected impacts.
Because the extent of impacts is unknown prior to conducting the surveys, the level and
success of mitigation is unknown. Therefore, this impact is considered potentially
significant after mitigation.

Impact. Decrease in Overall Biodiversity because of Land Conversion.

The cumulative effects of development will result in the loss of common biological
species and possibly affect overall biodiversity. This is a significant impact.
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Mitigation Measure 5-7. Evaluate Potential Changes in Biodiversity Because of
Program Implementation.

Prior to development of a project that would result in land conversion, the potential
effects on biodiversity should be evaluated. If biodiversity would be impacted by the
proposed land conversion, then implement Mitigation Measure 5-6. Because of
uncertainty on the extent of this potential impact, the impact is considered significant
after mitigation.

Policies contained in the general plans (Table 5-2) further the mitigation measures
presented above for the cumulative impacts on vegetation and wildlife.

Water Quality

The changes in reservoir storage and flow regime because of the cumulative impacts as
simulated in PROSIM may potentially result in adverse river temperatures.

Impact. Increase in River Temperature Because of Changes in River Flow.

The temperature effects of the projects contained in the cumulative assessment must be
evaluated at the site-specific level. From a program perspective, the simulated changes
could potentially impact water temperature within the American and Sacramento
Rivers. The magnitude of potential impacts will depend on the future flow standards
developed by AFRP for rivers in the CVP and SWP service areas, the results of the
CVPIA PEIS, and site-specific detail on proposed projects. This is a significant impact.

Mitigation Measure 5-8. Analyze Temperature Effects during Program Development.

The temperature effects of proposed projects should be analyzed as part of program
development. The analysis should include the detailed information regarding program
operations and current instream flow standards. If temperature effects are noted
because of proposed projects, then the following measure should be implemented.

Mitigation Measure 5-9. Modify Project Operations to Avoid Temperature Impacts.

Projects that influence reservoir storage or river diversions should modify operations to
avoid temperature impacts and comply with the current biological opinion for winter-
run salmon or the requirements of other fish species. At this program level, the
resultant impacts after this mitigation are unknown and are considered potentially
significant.
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Impact. Degradation of Water Quality from New Development.

New development within the study area could impact water quality because of urban
runoff. This is a significant impact.

Mitigation Measure 5-10. Implement Best Management Practices to Control the
Quality of Urban Runoff.

Construction-related water quality impacts because of the ARWRI were discussed in
Section 4e. The quality of urban runoff resulting from future development can be
controlled by implementing BMPs for short- and long-term sources of pollution. The
water quality mitigation measures referenced in the general plans (Table 5-2) would
further this mitigation measure. This measure would reduce the impact to less than
significant.

Ground Water

The proposed program provides surface and ground water to meet the projected needs
through 2030. The addition of surface water to the study area will decrease the need to
pump ground water, which will lead to improved ground-water conditions. The
cumulative impacts of all foreseeable projects are the same as described under the
action alternatives for the ARWRI; the alternatives will improve ground-water
conditions relative to the No-Action Alternative and be similar to existing conditions.

Cultural Resources

Numerous cultural resource sites exist in the study area, along with many potential
sites (Appendix A). Land conversion potentially may disturb recorded or unrecorded
sites. The cumulative impacts of all projects on cultural resources is significant.

Impact. Loss of Historic and Prehistoric Sites and Properties from New Development.

Development and land conversions may affect historic and prehistoric cultural resource
sites. The followed measures are needed to mitigate the potential impacts.

Mitigation Measure. Consult with SHPO and HCHP

Preliminary actions to determine potential impacts include preparing a focused
reinventory of the actual APE to record and document all the sites, evaluate the sites for
NRHP eligibility, and prepare a finding of effect document.

Mitigation measures to reduce impacts to less than significant must be determined in
consultation with the SHPO and ACHP, possibly through a programmatic agreement or
memorandum of agreement. Mitigation measures include avoidance, recordation, data
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recovery, reuse, moving of historic properties, or management plans. Avoidance is the
preferred measure. This impact after mitigation is potentially significant.

Impact. Neglect of Historic Properties or Isolation of Historical Properties.

Land use changes could divide historic sites from the surrounding setting. The
mitigation for this impact is presented in the mitigation measure described above. The
impact remains potentially significant after mitigation.

Mitigation measures identified in the general plans (Table 5-2) will further this
mitigation.

Social Assessment

Impact. Change in Quality of Life from Development.

The cumulative effects of build-out in the study area is described in the county and city
general plans for the affected areas. As a consequence of growth, the quality of life
experienced by some individuals may change. Although the general plans are intended
to manage growth and guide the development of homes and infrastructure, the
perceived changes in the quality of life are significant and unavoidable impacts.

Recreation

Recreation in the lower American River could be impacted by the summer flow
reductions experienced under the cumulative impact condition. These monthly
summer flows are simulated to decrease by 100,000-200,000 af, which could affect the
summer usage of the river. The reduction is primarily related to increased diversions
and the assumed instream flow standards that emphasize winter and spring flow over
summer flow.

Impact. Changes in Recreational Opportunities in the Lower American River.

The changes in lower American River summer flows that could occur under the
cumulative condition depend on the final instream flow standards, the results of CVPIA
and AFRP analyses, and future reservoir operations. The PROSIM simulations for the
assumed cumulative conditions show large decreases in flow from the No-Action
Alternative (about 50-60 percent reduction for the median flow from June-September
assuming a conjunctive use alternative). This would reduce the amount of river-based
recreation opportunity. Although other types of recreation are available in the region,
the reduction of river-based recreation is considered a significant, unavoidable impact.
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Visual Resources

The changes in visual quality because of the cumulative effects of the program and
other foreseeable projects would be similar to that described in the action alternatives.
Additional American River diversions would change reservoir storage (increasing
drawdown) and river flows. Also, the visual character of the region will change as land
is converted to urban uses.

Impact. Change in Overall Visual Landscape of the Study Area from Land Conversion.

As land is converted from open space or agricultural use to urban, the visual character
of the area will decrease. The general plans address the changes in visual character and
propose policies that would help reduce the significance of the impact (Table 5-2). This
is considered a significant, unavoidable impact.

Transportation, Air Quality, and Noise

The cumulative effects of all projects on traffic, air quality, and noise in the study area
will reflect the increase in population. Measures identified in the general plans will
reduce the effects of increases in traffic and noise, as well as decreasing air quality. The
construction-related impacts of the ARWRI are discussed in Section 4k.

Impact. Increased Vehicle Traffic Congestion in Study Area Due to New Growth.

The growth planned in the study area will result in greater vehicle use and an increase
in traffic. The general plans include traffic elements that discuss this process. This is a
significant impact.

Mitigation Measure 5-11. Prepare and Implement a Transportation Management Plan.

A transportation management plan, consistent with the general plans, could mitigate
this impact. Policies contained in the general plans would also further this mitigation
(Table 5-2). The effectiveness of this mitigation is unknown prior to development of a
site-specific plan and, therefore, the impact is considered significant after the mitigation.

Impact. Increase in Air Pollution in the Study from New Growth.

Increases in traffic will result in increased air pollution, such as NOx and ozone, from
mobile sources. In addition, PM10 will increase as a consequence of construction related
to development. This is a significant impact.
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Mitigation Measure 5-12. Implement Air Pollution Control Plans

The general plans contain air pollution elements that describe methods to reduce the
impacts of air pollution related to growth and new development (Table 5-2). The
policies of these general plan elements should be implemented to address this impact.
This impact is potentially significant after mitigation.

Impact. Increase in Noise Levels in the Study Area from New Growth.

Development and growth will affect the ambient noise in the study area. The changes
in noise levels relate to construction activities and an increase in noise sources. This is a
significant impact.

Mitigation Measure. None Available

The construction and operational impacts of ARWRI are discussed in Section 4k. The
long-term impacts of noise related to development are discussed in the general plans
(Table 5-2). Although the general plan policies reduce this impact, it remains a
significant, unavoidable impact.

Geology, Seismicity, and Soils

Impact. Loss of Soil, Vegetation, and Mineral Resources Resulting from Land
Conversion.

Development will lead to conversion of land from open space to urban, eliminating
vegetation and removing soil from non-urban uses.

Mitigation. None Available

Land Use

Impact. Conversion of Agricultural and Open Space Lands.

Development and growth will result in the conversion of some existing land uses,
including agricultural, to urban. This is a significant impact.

Mitigation Measure 5-13. Establish Preserves within the Study Area for Agricultural
Lands, Soils, and Mineral Resources.

Establishing areas that preserve previous land uses will reduce the significance of this
impact. General plan policies (Table 5-2) also will further this mitigation. Although
these measures will reduce the extent of the impact, the impact remains potentially
significant.
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Energy and Power

The changes in energy and power under the cumulative impacts analysis were modeled
with PROSIM and the CVP power program. The results of the simulations show that
energy production increases in the winter when the American River flow standards
require additional flow (relative to D-1400) and decrease in the summer, relative to the
No-Action Alternative (Table 5-3 and Figures E-277 through E-300, Appendix E).

Impact. Reduction in Power Generation and Capacity.

Simulated annual energy production shows a decrease in energy, produced from
Folsom Reservoir for the cumulative impacts analysis assuming both the Conjunctive
Use and Auburn Dam components. The reduction was simulated for both average year
and the 1928-1934 dry-year period. The CVP-wide energy production also decreased
for these periods.

The monthly Folsom Reservoir energy production increases in the winter, as the river
flow increases in response to the higher instream flow criteria, and decreases in the
summer. The CVP-wide energy production remained relatively unchanged. During
dry years, a similar trend was simulated.

The reduction in energy production is about one percent, except under the Conjunctive
Use component. The impact is less than significant.

Mitigation. None Required.

Table 5-4
Power Impacts under Cumulative Impacts Analysis

Energy Generation (in MWH)
Average Year                                 Dry Year

No-Action Conjunctive Auburn Dam No-Action Conjunctive Auburn
Alternative Use Alternative Alternative Use Dam

Alternative Alternative Alternative

Folsom 645 596 598 400 369 385
Reservoir
CVP-North 4729 4681 4681 2925 2877 2892

Power Capacity (in GW)

No-Action Conjunctive Use Auburn
Alternative Alternative Alternative

Folsom Reservoir 183 180 182
CVP-North 1240 1237 1236
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Table 5-4 (continued)

Average Year (in MWH)
Folsom Reservoir                         CVP-North

No-Action Conjunctive Auburn No-Action Conjunctive Auburn Dam
Alternative Use Dam Alternative Use Alternative

Alternative Alternative Alternative

January 57 61 67 340 341 344
February 58 61 66 344 347 350
March 64 55 65 365 356 364
April 62 55 52 422 411 406
May 64 55 57 520 515 517
June 74 53 52 552 547 551
July 60 41 41 510 508 514
August 55 41 41 439 433 436
September 42 41 39 261 256 255
October 30 39 46 312 309 315
November 33 42 55 297 293 304
December 45 53 58 367 364 365

Dry Year (in MWH)
Folsom Reservoir                         CVP-North

No-Action Conjunctive Auburn No-Action Conjunctive Auburn
Alternative Use Dam Alternative Use Dam

Alternative Alternative Alternative Alternative

January 23 38 43 149 165 170
February 22 34 38 137 151 154
March 45 37 39 225 215 220
April 40 32 31 255 237 234
May 33 26 28 323 315 311
June 53 26 28 375 362 370
July 52 26 27 362 347 346
August 32 25 27 308 293 295
September 32 32 30 207 207 206
October 24 31 31 227 217 215
November 23 33 40 192 199 201
December 25 34 37 178 185 187

Note: Power generation for existing conditions is shown in Tables 4f-1, 4f-2, and 4fo3.
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CONSULTATION AND COORDINATION

The public involvement process for the ARWRI has included many public involvement
activities. These have included periodic meetings with local officials, regular meetings
with local agencies, general public meetings, and periodic presentations at various
gatherings as invited to discuss the status of the study.

In the initial stages of the ARWRI a Public Involvement Plan (PIP) was developed by a
public involvement consultant. This consultant reviewed all relevant reports and held
approximately 30 meetings with individuals and groups. These participants
represented diverse interests concerned with the ARWRI including political, technical,
business, environmental, water districts and associations, agricultural, recreational,
fishing, residential, and the general public. The PIP was published in July 1992 and has
guided Reclamation and the cost-sharing partners through a collaborative decision-
making process with the public.

An Executive Coordinating Committee (ECC), comprised of elected officials of the
involved counties and appointed people from the State of California and Reclamation,
was established to maintain immediate contact with public officials of the study area.
These meetings were announced to those people wishing notification and were open to
attendance by the general public. To date, the ECC has held 12 meetings ranging from
three to six months apart.

The Study Management Team (SMT), comprised of appointees representing the various
members of the ECC, met to direct the general day-to-day activities of the study. The
SMT generally met on a monthly basis, with more frequent meetings held at times.
Although the meetings were open to the public, there were no public notices made. The
ECC provided general policy guidance and gave the SMT the authority to review and
guide the direction of the work.

To encourage the general public to obtain information on the ARWRI study and to
provide comments, a series of public meetings were held in the study area. In addition,
a mailing list was established for any person or organization wishing to obtain
information on the ARWRI, and be notified of document availability and public
meetings. Currently, there are 739 names of individuals and organizations on the
mailing list.

All public meetings were announced through the mailing list, through most of the
newspapers located within the study area, and through the Federal Register in some
cases. In every public meeting, attendees were provided the opportunity to register as
attending the meeting and were given the opportunity to comment both orally and in
writing. In addition, members of the public had the opportunity to add their name to
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the mailing list, if they were not already included. Many times, as a result of these
meetings, follow-up one to one sessions were held between individuals and
Reclamation personnel to review computer models and data input. These meetings
resulted in the correction of data and also allowed for refinements and improvements in
computer models.

A series of informal open houses were held in November 1992 and March 1993. The
first set of open houses occurred in Roseville, Lodi, Placerville, and Sacramento. The
second series was held in Placerville, Roseville, Sacramento, and Stockton. The
purposes of these open houses were to provide information, the current status of
ARWRI, and to discuss the future directions of the study.

In November 1993, public workshops were held to solicit and discuss potential
alternative solutions to resolving the water needs of the study area. These workshops
were held in Sacramento, Stockton, Auburn, and Placerville. Three public briefings
were held in Sacramento, Stockton, and Auburn during August 1994 to give the public
a report on the study progress and status and to present the draft results of the Water
Needs Assessment. A public hearing was held in Sacramento on the Water Needs
Assessment at the end of August to receive formal comment.

On March 30, 1995, Reclamation initiated the formal environmental review process for
the ARWRI by publishing in the Federal Register a notice of intent (NOI) to prepare an
EIS. The NOI announced public scoping meetings to be held in April 1995 and
established a period to receive written comments on the scope of the EIS. SMWA
released a notice of preparation (NOP) of an EIR on March 27, 1995, opening a 45-day
comment period. The NOP also announced the April public scoping meetings. The
scoping meetings were held in Stockton, Placerville, Auburn, and Sacramento during
the second week of April. Approximately 25 people attended each meeting and
produced numerous comments. The comments received as a result of these meetings
were summarized in a scoping report, which was released in June 1995 and is included
as Appendix G in this EIR/EIS.
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the Hood-Clay Connector, Auburn-Folsom South Unit, Central Valley Project.
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Reisner, Marc. 1995. California Journal. May.

ARWRI Draft EIR/EIS Page EIR/EIS 7-7

C--078029
C-078029



Section 7 - Citations

Riddell, Francis A. 1949¯ Appraisal of the archaeological resources of Farmington
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Cruz, CA. Prepared for: Pacific Gas and Electric Company, Department of
Engineering Research, San Ramon, CA.
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U.S. Environmental Protection Agency. 1983. Compilation of stationary source emission
factors, AP-42, 1983, Sacramento County Air Quality Management District,
CEQA Air Quality Handbook. April 1, 1993.

U.S. Environmental Protection Agency. 1971. Noise from construction equipment and
operations, building equipment, and home appliances. Prepared by Bolt, Beranek, and
Newman.

1993. Urbanization. Focus Group Report for the Environmental
Futures Project. Office of Strategic Planning and Environmental Data.
Washington, DC.
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Wagner, D. L.; Bortugno, E. J.; and R. D. McJunkin. 1990. Geologic map of the San
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Woodland, CA.

PERSONAL COMMUNICATIONS

Branco, Steve, Planner III, Amador County Planning Department. August 1995.
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Camerson, Roy. U.S. Army Corps of Engineers. July 1995. Written Correspondence.
Casey, Charlie. Associate Conservation Director. Friends of the River. Sacramento, CA.

August 25, 1995. Personal Communication.
Corbin, Ken. Air Pollution Control Officer. Feather River Air Pollution Control District.
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Cox, Patrice. Special Projects Manager. Elk Grove Community Services District. August
1995. Telephone conversation.

E1 Dorado County Planning Department. July 25, 1995. Telephone conversation.
Guzzetti, Ike. Air Quality Engineer. E1 Dorado County Air Pollution Control District.

August 1, 1995. Telephone conversation.
Fitzsimons, Renee. Public Outreach Coordinator. U.S. Fish and Wildlife Service.
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Le Flore, Rick. Associate Parks and Recreation Specialist. California State Department of
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Fisheries Division. September, 1995. Telephone conversation.
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Stagnaro, Dave. Environmental Planner. San Joaquin Unified Air Pollution Control
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Wayne Lifton Entrix, Inc. Analysis of fisheries
Senior Scientist
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Senior Scientist

A. Spira Entrix, Inc Analysis of fisheries
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Section 9
Mitigation and Monitoring Plan

The following is a list of the mitigation and monitoring plan for this EIR/EIS. Included
in the plan are the mitigation measures to be taken, the timing of the measures and the
entities responsible for implementing and monitoring the mesures.

Although Reclamation does not have direct involvement with the components
identified in this EIR/EIS, local agencies may have to coordinate with Reclamation to
implement site specific mitigation for individual components. Any Reclamation
involvement will be identified and discussed at the site specific level.

Measure Mitigation Mitigation Mitigation Monitoring Monitoring Monitoring
Responsibility Schedule Actions Responsibility Schedule

4a-1 Study the sediment loadingComponent Prior to final Review sediment Component During
characteristics of the river. Sponsor dam design, study report, sponsor Component

design.
4a-2 Develop and implement a Component Prior to dam Approve sediment ComponentPrior to

sediment control plan. Sponsor construction, control plan. sponsor construction.
4c-1 Prepare and implement a Component Prior to dam Approve Component Prior to

construction mitigation plan.Sponsor construction, construction sponsor construction
mitigation plan.

4c-2 Conduct plant and animal Component . Prior to Peer review of DFG, Prior to
surveys in the Component Sponsor; Component biotic survey permitting construction.
area before construction. DFG approval, results; approve agencies
Prepare and implement an Operations
Operations Mitigation Plan. Mitigation Plan.

4c-3 Survey and delineate Component Prior to Peer review of DFG, Prior to
sensitive plant communitiesSponsor; Component habitat survey permitting Component
and habitats. Prepare and DFG approv,al, results; approve agencies approval.
implement a Mitigation Plan Special Status
for Impacts to Special Status Species Mitigation
Plant and Animal Species. Plan.

4c-4 Construct subimpoundmentsComponent Prior to dam Review Component Prior to and
around the perimeter of theSponsor construction, construction sponsor during
drawdown zone, below the plans; inspect construction.
high-water line. impoundments.

4c-5 Release flow from the damFacility During Monitor water Reclamation During
on a pattern that matches operator operation, release records, or local operation.
base flow. agency

4c-6 Prepare and implement a Component Prior to dam Approve DFG, Prior to
downstream mitigation Sponsor; construction, downstream permitting Component
plan. DFG mitigation plan. agencies approval.

4d-1 Prepare and implement a Component Prior to Approve Component Prior to
Construction and OperationSponsor Component Construction and sponsor startup of
Plan. construction. Operation Plan. construction.

4d-2 Include a Spill Prevention Component Prior to Approve Spill Component Prior to
Plan in the Construction andSponsor Component Prevention Plan. sponsor startup of
Operation Plan. construction, construction.

4d-3 Design all intake structures Component During Review design of DFG, Prior to
to reduce fish loss. Sponsor Component intake structures, permitting Component

design, agencies approval.
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Measure Mitigation Mitigation Mitigation Monitoring Monitoring Monitoring
Responsibility Schedule Actions Kesponsibitity Schedule

4d-4 Assess downstream flow Component During Monitor DFG, During
needs and fish Impacts. Sponsor; operation, downstream flow perm2tt~ng operation.

DFG conditions, agencies
4d-5 Develop and implement Component During Review instream DFG, Prior to

instream flow criteria and aSponsor Component flow criteria and permitting Component
release pattern from the design, release pattern, agencies approval.
dam.

4d-6 Evaluate the existing and Component Prior to Review ongoing local agency During
post project geomorphic Sponsor; Component evaluation reports operation.
conditions and implement Facility construction and effectiveness
Sediment Management operator and during of Sediment
Plans. operation. Management

Plans.
4d-7 Evaluate the quantity and DFG Prior to Peer review of DFG, Prior to

quality of habitat lost. Component habitat reduction permitting Component
construction, reports, agencies approval.

4d-8 Develop and implement a Component Prior to Peer review of DFG, Prior to
Habitat Enhancement Plan.Sponsor; Component Habitat permitting Component

DFG construction. Enhancement agencies approval.
Plan.

4d-9 Develop and implement a Component Prior to Peer review of DFG, Prior to
Fishery Management Plan.Sponsor; Component Fishery permitting Component

DFG construction. Management Plan.agencies approval.
4d-10 Develop and implement a Component Prior to Peer review of DFG0 Prior to

reservoir Fishery Sponsor; Component Fishery permitting Component
Management Plan. DFG construction. Management Plan.agencies approval.

4d-ll Include a multilevel outlet in ComponentDuring Approve local agency Prior to
the dam. Sponsor Component multilevel outlet Component

design, design, approval.
4d-12 Avoid reducing flow Transfer During Monitor flow Component During

because of the transfer. Agency operation, parameters, sponsor operation.
4d-13 Modify instream flow Transfer During Monitor instream Reclamation,During

releases from upstream Agency operation, flow releases, local agency operation.
transfer.

4d-14 Release transfer water Transfer During Monitor transfer Component During
during months when fishery Agency operation, water releases, sponsor operation.
flows are met.

4d-15 Divert the transfer water at a Transfer During Monitor water Component During
downstream location. Agency operation, diversions, sponsor operation.

4d-16 Study the temperature Transfer During Monitor stream DFG, During
response to the transfer. Agency operation, temperatures, permitting operation.

agencies
4d-17 Implement selective releaseFacility During Monitor release Reclamation During

to maintain temperature, operator operation, parameters, or local operation.
agency

4d-18 Provide flows sufficient to Facility During Monitor spawing DFG, During
maintain spawning habitat,operator operation, and larval permitting operation.

activities, agencies
4d-19 Maintain flow needed for Facility During Monitor spawing DFG, During

successful spawning and operator operation, and larval permitting operation.
larval transportation, activities, agencies

4d-20 Improve steelhead spawningComponent During Monitor habitat DFG0 During
habitat. Sponsor operation, conditions, permitting operation.

agencies
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Section 9 - Mitigation and Monitoring Plan

Measure Mitigation Mitigation Mitigation Monitoring Monitoring Monitoring
Responsibility Schedule Actions Responsibility Schedule

4d-21 Provide suitable flows to Facility During Monitor river DFG, During
move smolt through the operator operation, flows, permitting operation.
American River. agencies

4d-22 Determine effective Component During Monitor habitat DFG, During
incubation and habitat usingSponsor operation, conditions, permitting operation.
models such as IFIM. agencies

4d-23 Release water on a pattern to Facility During Review release DFG, During
accommodate salmon operator operation, patterns, permitting operation.
spawning, agencies

4e-1 Allow diversions only Local During Approve local During
during high flow periods agency operation, diversion agency, operation.
when DCC gates are open. parameters; permitting

monitor agencies
diversions.

4e-2 Manage the transfer to avoid Transfer During Approve transfer Component During
water quality problems, agency operation, parameters; sponsor operation.

monitor
diversions.

4e-3 Manage diversions to avoid Transfer During Approve transfer Component During
water quality problems, agency operation, parameters; sponsor operation.

monitor
diversions.

4h-1 Develop a process for Component During Review and Component Prior to
coordination and decision- Sponsor Component approve decision- sponsor Component
making, design, making process, approval.

4h-2 Prepare a socioeconomic Component During Approve Component Prior to
mitigation plan. Sponsor Component socioeconomic sponsor Component

design, mitigation plan. approval.
4h-3 Develop a property Component During Approve property Component Prior to

acquisition and relocation Sponsor Component acquisition plan. sponsor Component
management plan. design, approval.

4h-4 Conduct a specific analysis Component During Review and Component Prior to
of the equity consequences Sponsor Component approve decision- sponsor Component
and decision-making design, making and approval.
processes that is subject to consequences
public review and comment, analysis.

4h-5 Develop a public Component During Approve public Component Prior to
involvement program. Sponsor Component involment sponsor Component

design, program, approval.
4i-1 Provide advance public Component Prior to Monitor public Component Prior to

notification of construction Sponsor Component notifications, sponsor startup of
activity periods, construction construction

4i-2 Implement mitigation Component Prior to Refer to Section Refer to Refer to
measures 4d-1 and 4d-2. Sponsor; Component 4d. Section 4d Section 4d.

construction
4i-3 Develop and implement Component During Review and Department Prior to

recreation plans for Small Sponsor Component approve recreationof Parks and Component
Aider Creek reservoir site design, plans. Recreation approval.
with the appropriate local,
state, and federal agencies.
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Section 9 - Mitigation and Monitoring Plan

Measure Mitigation Mitigation Mitigation Monitoring Monitoring Monitoring
Responsibility Schedule Actions Responsibility Schedule

4i-4 Schedule water deliveries toComponent During Review water Department Prior to
avoid off-peak whitewater Sponsor Component delivery timing of Parks and Component
boating days. design, relative to Recreation approval.

recreation use.
4i-5 Amend the Auburn State Local Prior to Agency approval Local Prior to

Recreation and Folsom LakePlanning Component of plan agencies, Component
State recreation Area Agencies approval, amentments. Department approval.
General Plan to include of Parks and
adequate recreational Recreation
opportunities.

4i-6 Recommend the unaffectedLocal Prior to Agency approval Reclamation, Prior to
portions of the river planning Component of plan Congress Component
segments within the agencies approval, amentments, approval.
considered area to be added
to the NWSRA.

4j-1 Conduct site-specificstudiesComponent During Review visual Component Prior to
of specific visual impacts ofsponsor component impact studies, sponsor component
the proposed component, design, approval.

4j-2 Develop and implement a Component During Approve visual Component Prior to
visual resources sponsor component resources sponsor component
management, design, management approval.

plan.
4kl Prepare and implement a Component Prior to Approve Catrans Prior to

Transportation Managementsponsor construction Transportation construction.
Plan. of each Management

component. Plans.
4k-2 Conduct and implement Component During Review roadway Catrans Prior to

site-specific roadway Sponsor Component realignment component
realignment studies and design, studies, approval.
plans.

4k-3 Conduct site-specific traffic Component During Review site- Catrans Prior to
studies. Sponsor Component specific traffic component

design, studies, approval.
4k-4 Develop and implement Component During Approve Catrans Prior to

roadway improvement Sponsor Component roadway Component
plans, design, improvement approval.

plans.
4k-5 Develop and implement a Component Prior to Approve dust Local APCD Prior to

construction dust abatementSponsor construction abatement or AQMD issuance of
program, of each program, construction

component, permit.
4k-6 Properly maintain and Component During Inspect Local APCD During

operate construction Sponsor construction, construction or AQMD construction.
equipment, including practices.
emissions control.

4k-7 Study the extent of new Component During Review emissionLocal APCD During
emissions related to Sponsor operation, study results, or AQMD construction.
recreation use.
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Section 9 - Mitigation and Monitoring Plan

Measure Mitigation Mitigation Mitigation Monitoring Monitoring Monitoring
Responsibility Schedule Actions Responsibility Schedule

4k-8 Restrict or control Facility Prior to and Audit access Department Prior to and
recreational access to operator during controls, of Parks and during
reservoirs and prohibit or Component Recreation, operation.
limit the use of motorized operation, local agencies
recreational vehicles boats
and water craft.

4k-9 Develop and implement a Component Prior to Review noise Department Prior to
noise abatement program Sponsor construction, abatement of Parks and construction.
tailored to each component, programs. Recreation

4k-10 Develop and implement a Component Prior to Approve Component Prior to
construction access plan forSponsor construction, construction sponsor, construction.
each component, access plans, local

agencies
4k-ll Design pump stations to be Component Prior ro Approve plans. Local Prior to

acoustically enclosed, sponsor, construction, agencies construction.
41-1 Conduct a Phase I Component Prior to Review Phase I Local Prior to

Environmental Site Sponsor construction. Assessment County Component
Assessment. reports. Department approval.

of Health
41-2 Conduct a Phase II Component Prior to Review Phase II Local Prior to

Environmental Site Sponsor construction. Assessment County Component
Assessment. reports. Department approval.

of Health
41-3 Manage blasting activities toComponent During Review blasting Local Prior to

reduce hazards. Sponsor construction, plans. County startup of
Department blasting.
of Health

4m-1 Avoid ground-water local Continuous. Restrict Local Ongoing.
overdraft, agencies pumping, agencies

4m-2 Design dam to withstand theComponent During Review dam Reclamation, Prior to
MCE, potential ground Sponsor Component design. Department approval of
rupture, and potential design, of Dam final design.
ground shaking for life of Safety
the dam.

4m-3 Conduct and implement a Component During Review RIS studyReclamation, Prior to
RIS study of the site. Sponsor Component report. Department approval of

design, of Dam final design.
SafeW

4n-1 Establish mitigation areas U.S. Army Prior to Approve Reclamation, Prior to
outside of the inundation Corps of construction, mitigation area local approval of
area. Engineers plans, agencies final plans.

4n-2 Site components to avois local During Approve Component Prior to final
prime agricultural land. agencies component locations, sponsor plans.

design.
4o-1 Consult with SHPO and Local During Approve project. SHPO, Prior to

ACHP and develop agencies component ACHP construction.
mitigation plan, if needed, design.

5-1 Implement the planning Local Prior to Approve project. Local Prior to
recommendations of the agencies project agencies construction.
general plans, approval.

5-2 Assess downstream flow Local Prior to Review studies Local Prior to
needs, agencies, project and approves agencies, construction.

DFG approval, flows. DFG
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Section 9. Mitigation and Monitoring Plan

Measure Mitigation Mitigation Mitigation Monitoring Monitoring Monitoring
Responsibility Schedule Actions Responsibility Schedule

5-3 Screen diversions. Local Prior to Revies design. Local Prior to
agencies, project agencies, construction.
DFG approval. DFG

5-4 Maintain necessary reservoir Local Prior to Establish Local Prior to
carryover, agencies, project carryover level, agencies, construction

DFG approval. DFG, during
Reclamation operations.

5-5 Conduct plant and animal Local Prior to Review studies. Local Prior to
surveys, agencies, project agencies, construction.

DFG approval. DFG
5-6 Prepare and implement a Local Prior to Approve plan. Local Prior to

mitigation plan. agencies, project agencies, construction.
DFG approval. DFG

5-7 Evaluate potential changesLocal Prior to Revies studies. Local Prior to
in biodiversity, agencies, project agencies, construction.

DFG approval. DFG
5-8 Analyze temperature effects. Local Prior to Revies studies. Local Prior to

agencies, project agencies, construction.
DFG approval. DFG

5-9 Modify project operations to Local Prior to Adjust Local Prior to
avoid temperature agencies, project operations, agencies, construction,
problems. DFG approval. Reclamation during

operations.
5-10 Implement best Local Prior to Develop and Local Prior to

management practices to agencies project implement agencies, construction;
control the quality of urban approval, practices. RWQCB continuous.
runoff.

5-11 Prepare and implement a Local Prior to Approve plans. Local Prior to
transportation managementagencies project agencies construction.
plan. approval.

5-12 Implement air pollution Local Prior to Approve plans. Local Prior to
control plans, agencies project agencies, construction.

approval. APCD
5-13 Establish preserves for Local Prior to Approve plans. Local Prior to

agricultural lands, and soil agencies project agencies construction.
and mineral resources, approval.
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Attachment 1
Impact Summary

The ARWRI EIR/EIS identified impacts of the plan components and the alternatives that are
described in Sections 4a-4o. These impacts are described in Table A1-1 below.

Table A1-1
Summary of Impacts and Mitigation

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Surface Water
Impact NA Change in the Feather River Change in the Feather River

hydrology, hydrology.
Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Change in the American River Change in the American River

hydrology, hydrology.
Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA NA Inundation of the North and

Middle Forks of the American
River.

Mitigation NA NA None available.
Level of Significance NA NA Significant and unavoidable.
after Mitigation
Impact NA NA Change in stream stability

because of geomorphic changes.
Mitigation NA NA 4a-1o Study the sediment loading

characteristics of the river.
4a-2. Develop and implement a
sediment control plan.

Level of Significance NA NA Potentially significant.
a, fter Mitigation
Impact NA Changes in flow regime and Changes in flow regime and

water levels in Alder Creek and water levels in Alder Creek and
Alder Creek Reservoir. Alder Creek Reservoir.

Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Changes in flow regime and Changes in flow regime and

water levels in Weber Creek andwater levels in Weber Creek and
Weber Creek Reservoir. Weber Creek Reservoir.

Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Change in the Sacramento RiverChange in the Sacramento River
hydrology, hydrology.

Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Change in the Sacramento-San Change in the Sacramento-San

Joaquin Delta hydrology. Joaquin Delta hydrology.
Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Groundwater
Impact Groundwater NA NA

overdraft.
Mitigation            None NA NA

available.
Level of Significance Significant. NA NA
after Mitigation
Impact NA Change in ground-water storageChange in ground-water storage

and ground-water levels, and ground-water levels.
Mitigation NA None required. None required.
Level of Significance NA Beneficial. Beneficial.
after Mitigation
Vegetation and Wildlife
Impact NA Disturbance and loss of wildlife Disturbance and loss of wildlife

and vegetation from and vegetation from construction
construction activities, activities.

Mitigation NA 4c-1. Prepare and implement a 4c-1. Prepare and implement a
construction mitigation plan. construction mitigation plan.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Landscape-level and ecoregion Landscape-level and ecoregion

biodiversity reduction, biodiversity reduction.
Mitigation NA None available. None available.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation
Impact NA Reductions in populations of Reductions in populations of

threatened and endangered threatened and endangered
species, species.

Mitigation NA 4c-2. Conduct plant and animal4c-2. Conduct plant and animal
surveys in the project area beforesurveys in the project area before
construction. Prepare and construction. Prepare and
implement an operations implement an operations
mitigation plan. mitigation plan.

Level of Significance NA Potentially significant. Varies Potentially significant. Varies
after Mitigation with project component and with project component and

affected species, affected species.
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Loss of sensitive habitats and Loss of sensitive habitats and
vegetation communities and vegetation communities and
associated special status plant associated special status plant
and animal species, and animal species.

Mitigation NA 4c-3. Survey and delineate 4c-3. Survey and delineate
sensitive plant communities andsensitive plant communities and
habitats. Prepare and habitats. Prepare and implement
implement a mitigation plan for a mitigation plan for impacts on
impacts on special-status plant special-status plant and animal
and animal species, species.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Decrease in local biodiversity Decrease in local biodiversity

because of reservoir drawdown because of reservoir drawdown
zones, zones.

Mitigation NA 4c-4. Construct 4c-4. Construct
"subimpoundments" around the"subimpoundments" around the
perimeter of the drawdown perimeter of the drawdown zone,
zone, below the high-water line.below the high-waterline.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Reduction in background streamReduction in background stream

flow downstream from off- flow downstream from off-stream
stream reservoirs, reservoirs.

Mitigation NA 4c-5. Release flow from the dam4c-5. Release flow from the dam
on a pattern that matches base on a pattern that matches base
flow. flow.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Reduction in riparian vegetationReduction in riparian vegetation

because of operation of in- because of operation of in-stream
stream reservoirs, reservoirs.

Mitigation NA 4c-6. Prepare and implement a 4c-6. Prepare and implement a
downstream mitigation plan. downstream mitigation plan.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Increase in aquatic-dependent Increase in aquatic-dependent

wildlife with reservoir wildlife with reservoir
construction, construction.

Mitigation NA None required. None required.
Level of Significance NA Beneficial. Beneficial.
after Mitigation
Impact NA Changes in Delta habitat. Changes in Delta habitat.
Mitigation NA Implement Mitigation Measure Implement Mitigation Measure

4C-7. Avoid reducing Delta 4C-7. Avoid reducing Delta
flows, flows.

Level of Significance NA Potentially significant Potentially significant
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Changes in Wildlife and Changes in Wildlife and
Vegetation Resources. Vegetation Resources.

Mitigation NA Implement Mitigation Measure Implement Mitigation Measure
4C-1 through 4C-7. 4C-1 through 4C-7.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA NA Changes in wildlife populations

and habitat.
Mitigation NA NA None available
Level of Significance NA NA Significant and unavoidable
after Mitigation
Fisheries
Impact NA Modification and loss of riparianModification and loss of riparian

habitat because of dam habitat because of dam
construction, construction.

Mitigation NA 4d-1. Prepare and implement a 4d-1. Prepare and implement a
construction and operation plan.construction and operation plan.

Level of Significance NA Significant. Significant.
after Mitigation
Impact NA Impairment of habitat from Impairment of habitat from

construction, construction.
Mitigation NA Implement Mitigation Measure Implement Mitigation Measure

4d-1. 4d-1.
4d-2. Include a Spill Prevention 4d-2. Include a Spill Prevention
Plan in the construction and Plan in the construction and
operation plan. operation plan.

NA
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Entrainment of fish in diversion Entrainment of fish in diversion

structures, structures.
Mitigation NA 4d-3. Design all intake 4d-3. Design all intake structures

structures to reduce fish loss. to reduce fish loss.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA NA Change in water temperature

downstream of Auburn dam.
Mitigation NA NA 4d-11. Include a multi-level outlet

in the dam.
Level of Significance NA NA Potentially significant.
after Mitigation
Impact NA NA Decrease in downstream habitat

resulting from reservoir releases.
Mitigation NA NA Implement Mitigation Measure

4d-9.
Level of Significance NA NA Less than significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Changes in habitat quality due toChanges in habitat quality due to
hydrologic changes, hydrologic changes.

Mitigation NA 4d-4. Assess downstream flow 4d-4. Assess downstream flow
needs and fish impacts, needs and fish impacts.
4d-5. Develop and implement 4d-5. Develop and implement
instream flow criteria and a instream flow criteria and a
release pattern from the dam. release pattern from the dam.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Loss of habitat because of Loss of habitat because of

geomorphic changes, geomorphic changes.
Mitigation NA 4d-6. Evaluate the existing and 4d-6. Evaluate the existing and

post project geomorphic post project geomorphic conditions
conditions and implement and implement sediment
sediment management plans, management plans

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Inundation of riverine habitat. Inundation of riverine habitat.
Mitigation NA 4d-7. Evaluate the quantity and4d-7. Evaluate the quantity and

quality of habitat lost. quality of habitat lost.
4d-8. Develop and implement a4d-8. Develop and implement a
habitat enhancement plan. habitat enhancement plan.
4d-9. Develop and implement a 4d-9. Develop and implement a
fishery management plan. fishery management plan.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Effect of reservoir operations on Effect of reservoir operations on

fish habitat, fish habitat.
Mitigation NA 4d-10. Develop a reservoir 4d-10. Develop a reservoir

management plan to protect fishmanagement plan to protect fish
and fish habitat, and fish habitat.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA NA Change in flow regime

downstream of Auburn dam.
Mitigation NA NA Implement Mitigation Measure

4d-9.
Level of Significance NA NA Potentially significant.
after Mitigation
Impact NA Changes in habitat because of Changes in habitat because of

reduction in streamflow in Alderreduction in streamflow in Alder
Creek or Weber Creek. Creek or Weber Creek.

Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Increased habitat for resident Lncreased habitat for resident fish
fish species, species.

Mitigation NA Implement Mitigation Measure Implement Mitigation Measure
4d-9. 4d-9.

Level of Significance NA Beneficial. Beneficial.
after Mitigation
Impact NA Loss of aquatic habitat from the Loss of aquatic habitat from the

construction of diversion construction of diversion projects.
projects.

Mitigation NA Implement Mitigation Measures Implement Mitigation Measures
4d-1 and 4d-2. 4d-1 and 4d-2.

Level of Significance NA Significant. Significant.
after Mitigation
Impact NA Loss of habitat because of Loss of habitat because of

geomorphologic changes, geomorphologic changes.
Mitigation NA Implement Mitigation Measure Implement Mitigation Measure

4d-6. 4d-6.
Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Entrainment of eggs and larvae Entrainment of eggs and larvae in

in diversion pumps, diversion pumps.
Mitigation NA Implement Mitigation Measure Implement Mitigation Measure

4d-3. 4d-3.
Level of Significance NA Less than significant Less than significant
after Mitigation
Impact NA Reduced stream productivity Reduced stream productivity

because of new or expanded because of new or expanded
diversions, diversions.

Mitigation NA None available. None available.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation
Impact NA Reduction of habitat from Reduction of habitat from

decreased flow in the rivers decreased flow in the rivers
(transfers). (transfers).

Mitigation NA 4d-12. Avoid reducing flow 4d-12. Avoid reducing flow
because of the transfer, because of the transfer.
4d-13. Modify instream flow 4d-13. Modify instream flow
releases from upstream transfer,releases from upstream transfer.
4d-~14. Release transfer water 4d-14. Release transfer water
during months when fishery during months when fishery
flows are met. flows are met.
4d-15. Divert the transfer water 4d-15. Divert the transfer water
at a downstream location, at a downstream location.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation

Page EIR/EIS A1-6 ARWRI Draft EIR/EIS

C--078054
C-078054



Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Increased solute concentrations Increased solute concentrations
caused by flow reduction caused by flow reduction
(transfers). (transfers).

Mitigation NA Implement Mitigation Measure Implement Mitigation Measure
4d-13. 4d-13.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Higher water temperatures fromHigher water from decreased

decreased flow from transfer, flow from transfer.
Mitigation NA 4d-16. Study the temperature 4d-16. Study the temperature

response to the transfer, response to the transfer.
4d-17. Implement selective 4d-17. Implement selective
release to maintain temperature,release to maintain temperature.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Movement of aquatic organismsMovement of aquatic organisms

between water bodies, between water bodies.
Mitigation NA Implement Mitigation Measure Implement Mitigation Measure

4d-3. 4d-3.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Reduction in available spawningReduction in available spawning

habitat for Sacramento splittail, habitat for Sacramento splittail.
Mitigation NA 4d-18. Provide flows sufficient to4d-18. Provide flows sufficient to

maintain spawning habitat, maintain spawning habitat.
Level of Significance NA Potentially Significant. Potentially Significant.
after Mitigation
Impact NA Reduced Sacramento River and Reduced Sacramento River and

Delta habitat due to reduced Delta habitat due to reduced
summer flow. summer flow.

Mitigation NA Implement Mitigation Measure Implement Mitigation Measure
4d-18. 4d-18.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA NA Decrease in habitat in lower

American River because of
reduced spring flow.

Mitigation NA NA 4d-20. Maintain flow needed for
successful spawning and larval
transportation.

Level of Significance NA NA Potentially significant.
after Mitigation
Impact NA NA Decrease in striped bass and

American shad spawning
Mitigation NA NA Implement Mitigation Measure

4d-18.
Level of Significance NA NA Potentially significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact Decreased NA Decreased suitable spawning
suitable habitat for late-spawning
spawning steelhead.
habitat for
late-
spawning
steelhead.

Mitigation            NA NA Implement Mitigation measure
4d-20.. Improve steelhead
spawning habitat.

Level of Significance NA NA Less than significant
after Mitigation
Impact Increase in Increase in water temperature Increase in water temperature from

water from reduced streamflow, reduced streamflow.
temperature
from reduced
streamflow.

Mitigation Implement Implement Mitigation Measures Implement Mitigation Measures
Mitigation 4d-16 and 4d-17. 4d-16 and 4d-17.
Measures 4d-
16 and 4d-17.

Level of Significance Potentially Potentially significant. Potentially significant.
after Mitigation significant.
Impact Improved Improved winter flows for Delta Improved winter flows for Delta

winter flows smelt and splittail, smelt and splittail.
for Delta
smelt and
splittail.

Mitigation None None required. None required.
required.

Level of Significance Beneficial. Beneficial. Beneficial.
after Mitigation
Impact NA NA Decreased spring conditions for

outmigrant salmon and steelhead
juveniles because of reduced
flow.

Mitigation NA NA 4d-21. Provide suitable flows to
move smolt through the
American River.

Level of Significance NA NA Potentially significant
after Mitigation
Impact NA Increased entrainment of Delta Increased entrainment of Delta

fish at pumping facilities, fish at pumping facilities.
Mitigation NA None required None required
Level of Significance NA Less than significant. Less than significant.
after Mitigation

Page EIPJEIS A1-8 ARWRI Draft E|FUE|S

C--078056
C-078056



Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Reduced Sacramento River and Reduced Sacramento River and
Delta habitat because of reducedDelta habitat because of reduced
spring flow. spring flow.

Mitigation NA Implement Mitigation Measure Implement Mitigation Measure
4d-18. 4d-18.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA NA Dewatering of redds at low flows.
Mitigation NA NA 4d-22. Determine effective

incubation and habitat using
models such as IFIM.
4d-23. Release water on a pattern
to accommodate salmon
spawning.

Level of Significance NA NA Less than significant
after Mitigation
Impact NA NA Increased flows during the Fall

may improve attraction to the
American River.

Mitigation NA NA None required.
Level of Significance NA NA Beneficial
after Mitigation
Impact NA NA Improved outmigration

conditions for Winter-rum
Chinook salmon because of
increased flows during October
and November.

Mitigation NA NA None required.
Level of Significance NA NA Beneficial
after Mitigation
Water Quality
Impact NA Degradation of water quality Degradation of water quality due

due to construction of new to construction of new storage,
storage, diversion, and water diversion, and water treatment
treatment facilities, facilities.

Mitigation NA The mitigation measures The mitigation measures required
required for this impact are for this impact are those
those described in Mitigation described in Mitigation Measures
Measures 4d-1 and 4d-2. 4d-1 and 4d-2.

Level of Significance NA Less than significant Less than significant
after Mitigation
Impact NA Increase in water temperature Increase in water temperature

from reduced streamflow, from reduced streamflow.
Mitigation NA None available. None available.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Change in Delta salinity levels Change in Delta salinity levels
due to altered flow patterns, due to altered flow patterns.

Mitigation NA None required. None required
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Increase in acid mine drainage Increase in acid mine drainage

concentration levels, concentration levels.
Mitigation NA None available. None available.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation
Impact NA Change in Delta water quality Change in Delta water quality

from a Beaver Slough diversion,from a Beaver Slough diversion.
Mitigation NA 4e-1. Allow diversions only 4e-1. Allow diversions only

during high flow periods when during high flow periods when
Delta Cross Channel gates are Delta Cross Channel gates are
open. open.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Changes in water quality due toChanges in water quality due to

water transfers, water transfers.
Mitigation NA 4e-2. Manage the transfer to 4e-2. Manage the transfer to

avoid water quality problems, avoid water quality problems.
Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Degradation of water quality Degradation of water quality due

due to new or expanded to new or expanded diversions.
diversions.

Mitigation NA 4e-3. Manage diversions to 4e-3. Manage diversions to avoid
avoid water quality problems water quality problems

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact Reduction in Reduction in groundwater Reduction in groundwater

ground water quality, quality.
quality.

Mitigation None None required. None required.
available.

Level of Significance Significant Less than significant. Less than significant.
after Mitigation and

unavoidable.
Energy and Power
Impact NA Change in available energy Change in available energy

because of program components,because of program components.

Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA NA Reduced energy use related to
delivering water supplies from
Auburn Dam.

Mitigation NA NA None required.
Level of Significance NA NA Potentially Beneficial.
after Mitigation
Impact NA Change in available energy Change in available energy

because of new and existing because of new and existing
diversions, diversions.

Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Change in energy use for gravityChange in energy use for gravity

flow channels, flow channels.
Mitigation NA None required. None required.
Level of Significance NA Beneficial. Beneficial.
after Mitigation
Impact Increased NA NA

energy
consumption
due to
ground water
pumping.

Mitigation None NA NA
available.

Level of Significance Significant. NA NA
after Mitigation
Agricultural and Regional Economics
Impact Increase in      Increase in ground-water Increase in ground-water

ground-water pumping costs, pumping costs.
pumping costs.

Mitigation None None required. None required.
available.

Impact NA Change in regional output fromChange in regional output from
construction activities and construction activities and
operations and maintenance, operations and maintenance.

Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Social Assessment
Impact NA Need for successful coordinationNeed for successful coordination

among water management among water management
agencies, agencies.

Mitigation NA 4h-1. Develop a process for 4h-1. Develop a process for
coordination and decision- coordination and decision-
making, making.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Community disruption and Community disruption and
inconvenience from constructioninconvenience from construction
activities, activities.

Mitigation NA 4h-2. Prepare a socioeconomic 4ho2. Prepare a socioeconomic
mitigation plan. mitigation plan.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Displacement of residents by Displacement of residents by land

land acquisition and site acquisition and site preparation
preparation activities, activities.

Mitigation NA 4h-3. Develop a property 4ho3. Develop a property
acquisition and relocation acquisition and relocation
management plan. management plan.

Level of Significance NA Less than significant Less than significant.
after Mitigation
Impact NA Changes in quality of life from Changes in quality of life from

implementation of policies and implementation of policies and
water management decisions, water management decisions.

Mitigation NA None available. None available.
Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Variable costs and benefits. Variable costs and benefits.
Mitigation NA 4h-4. Conduct a specific analysis4h-4. Conduct a specific.analysis

of the equity consequences and of the equity consequences and
decision-making processes that decision-making processes that is
is subject to public review and subject to public review and
comment, comment.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Perceived health and safety Perceived health and safety risks.

risks.
Mitigation NA 4h-5. Develop a public 4h-5. Develop a public

involvement program, involvement program.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Recreation
Impact NA Disruption of existing recreationDisruption of existing recreation

opportunities because of opportunities because of
construction activities, construction activities.

Mitigation NA 4i-1. Provide advance public 4i-1. Provide advance public
notification of construction notification of construction
activity periods, activity periods.
4i-2. Implement mitigation 4I-2. Implement mitigation
measures 4d-1 and 4d-2. measures 4d-1 and 4d-2.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Altemative Altemative Alternative

Impact NA Changes in recreational Changes in recreational
opportunities from operation of opportunities from operation of
project storage components, project storage components.

Mitigation NA 4i-2. Develop and implement 4i-2. Develop and implement
recreation plans for Small Alder recreation plans for Small Alder
Creek reservoir site with the Creek reservoir site with the
appropriate local, state, and appropriate local, state, and
federal agencies, federal agencies.
4i-3. Develop and Implement a 4i-3. Develop and Implement a
Recreational Fisheries Plan Recreational Fisheries Plan

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Changes in recreation Changes in recreation

opportunities from changes in opportunities from changes in
flow. flow.

Mitigation NA 4i-4. Schedule water deliveries 4i-4. Schedule water deliveries to
to off-peak white water boating off-peak white water boating
days. days.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA NA Changes in recreational

opportunities from operation of
Auburn Reservoir.

Mitigation NA NA 4i-5. Amend the Auburn State
Recreation and Folsom Lake State
recreation Area General Plan to
include adequate recreational
opportunities.

Level of Significance NA NA Significant and unavoidable.
after Mitigation
Impact NA Changes in recreation Changes in recreation

opportunities from diversion opportunities from diversion
components, comp onents.

Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA NA Change in the eligibility status of

portions of the north and middle
forks of the American River
under the National Wild and
Scenic Rivers Act.

Mitigation NA NA 4i-6 Recommend the unaffected
portions of the river segments
within the considered area be
added to the NWSRA.

Level of Significance NA NA Significant and unavoidable.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Inconsistency of the diversion Inconsistency of the diversion
facilities with existing federal facilities with existing federal and
and state goals and policies, state goals and policies.

Mitigation NA Implement mitigation measuresImplement mitigation measures
4i-1, 4d-1 and 4d-2. 4i-1, 4d-1 and 4d-2.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Inconsistency of Stanislaus RiverInconsistency of Stanislaus River

water transfer with San Joaquin water transfer with San Joaquin
County general plans and County general plans and
policies, policies.

Mitigation NA Implement Mitigation Measures Implement Mitigation Measures
4d-12 and 4i-2. 4d-12 and 4i-2.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Visual Resources
Impact NA Permanent alteration of the Permanent alteration of the visual

visual landscape from key landscape from key observation
observation points because of points because Texas Hill, Small
Texas Hill and Small Alder Alder, and Auburn Reservoirs.
Reservoirs.

Mitigation NA None available. None available.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation
Impact NA Reduction in visual quality Reduction in visual quality

because of component because of component
construction, construction.

Mitigation NA 4j-1. Conduct site-speCific 4j-1. Conduct site-specific studies
studies of specific visual impactsof specific visual impacts of the
of the proposed component, proposed component.
4j-2. Develop and implement a 4j-2. Develop and implement a
visual resources management visual resources management
plan for each project component,plan for each project component.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Permanent alteration of the Permanent alteration of the visual

visual landscape from key landscape from key observation
observation points because of thepoints because of the proposed
proposed diversion and diversion and conveyance
conveyance facilities, facilities.

Mitigation NA Implement Mitigation Measures Implement Mitigation Measures
4j-1 and 4j-2. 4j-1 and 4j-2.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Creation of a bathtub-ring effect Creation of a bathtub-ring effect
around reservoirs from around reservoirs from
drawdown, drawdown.

Mitigation NA None available. None available.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation
Impact NA Alteration of visual character of Alteration of visual character of

because of construction, because of construction.
Mitigation NA Implement Mitigation Measure Implement Mitigation Measure

4j-1 and 4j-2. 4j~1 and 4j-2.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Alteration of the visual characterAlteration of the visual character

of agricultural lands because of of agricultural lands because of
the land retirement component, the land retirement component.

Mitigation NA Implement Mitigation Measure Implement Mitigation Measure
4j-1. 4j-1.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Conflict between components Conflict between components and

and designations and policies ofdesignations and policies of
public agencies, public agencies.

Mitigation NA Implement Mitigation Measures Implement Mitigation Measures
4i-5 and 4j-3. Evaluate 4i-5 and 4j-3. Evaluate
consistency of components with consistency of components with
existing policies, existing policies.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Transportation, Air Quality, and Noise
Impact NA Increases in traffic on roadways Increases in traffic on roadways

because of construction, leading because of construction.
Mitigation NA 4k-1. Prepare and implement a 4k-1. Prepare and implement a

Transportation Management Transportation Management
Plan. Plan.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Increase in roadway wear from Increase in roadway wear from

construction equipment, construction equipment.
Mitigation NA Implement Mitigation Measure Implement Mitigation Measure

4k-1. 4k-1.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Decrease in public safety Decrease in public safety because
because of construction of construction activities.
activities.

Mitigation NA Implement Mitigation Measure Implement Mitigation Measure

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Relocation of roadways in the Relocation of roadways in the

affected project areas, affected project areas.
Mitigation NA 4k-2. Conduct and implement 4k-2. Conduct and implement

site-specific roadway site-specific roadway realignment
realignment studies and plans studies and plans prior to
prior to approval of project approval of project components.
components.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Increased traffic on roads Increased ~raffic on roads serving

serving storage sites due to storage sites due to increased
increased recreational recreational opportunities.
opportunities.

Mitigation NA 4k-3. Conduct site-specific 4k-3. Conduct site-specific traffic
traffic studies prior to approval studies prior to approval of
of project components, project components.
4k-4. develop and implement 4k-4. develop and implement
roadway improvement plans, roadway improvement plans.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Violations of PM 10 standards Violations of PM 10 standards

caused by construction activities,caused by construction activities.
Mitigation NA 4k-5. Develop and implement a 4ko5. Develop and implement a

construction dust abatement construction dust abatement
program for each project program for each project
component, component.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Increase in Nox emissions Increase in Nox emissions

generated by construction, generated by construction.
Mitigation NA 4k-6. Properly maintain and 4k-6. Properly maintain and

operate construction equipment,operate construction equipment,
including emissions control, andincluding emissions control, and
use direct-injection diesel use direct-injection diesel engines
engines or gasoline-powered or gasoline-powered engines, if
engines, if feasible, feasible.

Level of Significance NA Significant. Significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Increased mobile source Increased mobile source
emissions from vehicle traffic, emissions from vehicle traffic.

Mitigation NA 4k-7. Study the extent of new 4k-7. Study the extent of new
emissions related to recreation emissions related to recreation
use. use.
4k-8. Restrict or control 4k-8. Restrict or control
recreational access to reservoirs recreational access to reservoirs
and prohibit or limit the use of and prohibit or limit the use of
motorized recreational vehicles motorized recreational vehicles
boats and water craft, boats and water craft.

Level of Significance NA Significance unknown. Significance unknown.
after Mitigation
Impact NA Generation of air pollutant Generation of air pollutant

emissions from construction, emissions from construction.
Mitigation NA Implement Mitigation Measures Implement Mitigation Measures

4k-5 and 4k-6. 4k-5 and 4k-6.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Creation of fugitive dust Creation of fugitive dust resulting

resulting from reservoir from reservoir drawdown.
drawdown.

Mitigation NA None available. None available.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation
Impact NA Decreased particulate emissionsDecreased particulate emissions

from reduced tilling and other from reduced tilling and other
agricultural equipment, agricultural equipment.
operations, operations.

Mitigation NA None required. None required.
Level of Significance NA Beneficial. Beneficial.
after Mitigation
Impact NA Increase in noise levels due to Increase in noise levels due to

construction activities, construction activities.
Mitigation NA 4k-9. Develop and implement a4k-9. Develop and implement a

noise abatement program noise abatement program tailored
tailored to each project to each project component.
component.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Increase in traffic noise related toIncrease in traffic noise related to

construction activities, construction activities.
Mitigation NA 4k-10. Develop and implement a4k-10. Develop and implement a

construction access plan. construction access plan.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Increase in ambient noise relatedIncrease in ambient noise related
to the operation of pump to the operation of pump stations.
stations.

Mitigation NA 4k-11. Design pump stations so 4k-11. Design pump stations so
that the pumps would be that the pumps would be
acoustically enclosed t° meet theacoustically enclosed to meet the
requirements of the local generalrequirements of the local general
plans, particularly if within plans, particularly if within
1,000 feet of existing residences.1,000 feet of existing residences.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Increased noise associated with Increased noise associated with

vehicles accessing new vehicles accessing new recreation
recreation sites., sites.

Mitigation NA None available. None available.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mit!gation
Impact NA Decreased noise associated withDecreased noise associated with

agricultural practices, agricultural practices.
Mitigation NA None required. None required.
Level of Significance NA Potentially Beneficial. Potentially Beneficial.
after Mitigation
Hazardous Materials
Impact NA Exposure of workers to Exposure of workers to

contaminated soil and contaminated soil and
groundwater, groundwater.

Mitigation NA 41-1. Conduct a Phase I 41-1. Conduct a Phase I
Environmental Site Assessment Environmental Site Assessment
covering reservoir and related covering reservoir and related
facility locations prior to facility locations prior to
construction activities, construction activities.
41-2. Conduct a Phase II 41-2. Conduct a Phase II
Environmental Site Assessment.Environmental Site Assessment.
41-3. Manage blasting activities 41-3. Manage blasting activities to
to reduce hazards, reduce hazards.

Level of Significance NA Significance unknown. Significance unknown.
after Mitigation
Impact Increase in NA NA

rate of
movement of
contaminated
groundwater.

Mitigation 41-4. Avoid NA NA
groundwater
pumping in
sensitive
areas.
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Level of Significance Significance NA NA
after Mitigation unknown.
Impact NA ~egradation of the quality of Degradation of the quality of

water stored in reservoirs from water stored in reservoirs from
contaminated soil and contaminated soil and
groundwater, groundwater.

Mitigation NA Implement Mitigation Measures Implement Mitigation Measures
41-1 and 41-2. 41-1 and 41-2.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Geology, Seismicity, and Soils
Impact Land       Increase in land’ ’subsidence fromNA

subsidence groundwater overdraft.
associated
with
groundwater
withdrawal.

Mitigation 4m-1. Avoid NA NA
groundwater
overdraft.

Level of Significance Potentially NA NA
after Mitigation significant.
Impact NA Potential for flooding a’ss0ciatedPotential for flooding associated

with potential seismic induced with potential seismic induced
dam failure at Texas Hill. dam failure at Texas Hill and

Auburn Reservoirs.
Mitigation NA 4m-2. Design dam to withstand 4m-2. Design dam to withstand

local MCE and other seismic local MCE and other seismic
considerations, considerations.

Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Loss of soil and vegetation from Loss of soil and vegetation from

inundation, inundation.
Mitigation NA None available. None available.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation
Impact NA NA Loss of mineral resources because

of inundation.
Mitigation NA NA None available.
Level of Significance NA NA Significance unknown.
after Mitigation .....
Impact NA NA Increase in RIS.
Mitigation NA NA 4m-2 and 4m-3. Conduct and

implement a RIS study of the site.
Level of Significance NA NA Significance unknown.
after Mitigation ....
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA ’NA Sloughing and landslides beh~d
dam because of rapid filling or
drawdown.

Mitigation NA NA None required.
Level of Significance NA NA Less than significant.
after Mitigation
Land Use
Impact ’NA Impacts identified in EDCWA Impacts identified in EDCWA

Water Management Plan EIR. Water Management Plan EIR.
Mitigation NA See Jones and Stokes Associates,See Jones and Stokes Associates,

1992 for mitigation measures. 1992 for mitigation measures.
Level of Significance NA
after Mitigatio.n
Impact NA Inundation of existing resource Inundation of ~xisting resource

lands, lands (Except Texas Hill
Reservoir site).

Mitigation NA 4n-1. Establish mitigation areas4n-1. Establish mitigation areas
outside of the inundation area. outside of the inundation area.

Level of Significance NA Significance Unknown. Significance Unknown.
after Mitigation
Impact NA Displacement of resident~ withinDispl’ac~ment of residents within

the project area. the project area.
Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Disruption or division of the’ Disruption or division of the

physical arrangement of an physical arrangement of an
established community, established community.

Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation ...
Impact NA Conflict with established ’Conflict with established

recreational, educational, recreational, educational,
religious, or scientific uses of thereligious, or scientific uses of the
area. area.

Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Impact NA Conversion of prime agriculturalConversion of prime a’gricultural

land to non-agricultural use. land to non-agricultural use.
Mitigation NA 4n-2. Site components to avoid 4n-2. Site components to avoid

prime agricultural lands, prime agricultural lands.
Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Change in land use because of Change in land use because of
project components, project components.

Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation
Cultural Resources
Impact NA Loss of historic and prehistoric Loss of historic and prehistoric

sites because components, sites because components.
Mitigation NA 4o-1. Consult with SHPO and 4o-1. Consult with SHPO and

ACHP. ACHP.
Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Neglect of historic properties Neglect of historic properties and

and isolation of historic isolation of historic properties
properties from existing setting,from existing setting.

Mitigation NA Implement Mitigation 4o-1. Implement Mitigation 4o-1.
Level of Significance NA Potentially significant. PotentiaLly significant.
after Mitigation
Impact NA Introduction of elements out of Introduction of elements out of

character with adjacent character with adjacent
properties, properties.

Mitigation            NA Implement Mitigation 4o-1. Implement Mitigation 4o-1.
Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Growth-Inducement
Impact NA Growth inducement in E1 Growth inducement in El Dorado

Dorado County. County.
Mitigation NA 5-1. Implement the planning 5-1. Implement the planning

recommendations of the generalrecommendations of the general
plan. plan.

Level of Significance NA Not specified. Not specified.
after Mitigation
Cumulative

Fisheries
Impact               NA           Change in habitat quality from    Change in habitat quality from

hydrologic changes, hydrologic changes.
Mitigation NA 5-2. Assess downstream flow 5-2. Assess downstream flow

needs, needs.
Level of Significance NA Unknown. Unknown.
after Mitigation
Impact NA Reduced stream productivity Reduced stream productivity

from increased diversions, from increased diversions.
Mitigation NA 5-3. Screen diversions and 5-3. Screen diversions and control

control timing of diversions, timing of diversions.
Level of Significance NA Unknown. Unknown.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Higher water temperatures fromHigher water temperatures from
decreased reservoir storage, decreased reservoir storage.

Mitigation NA 5-4. Maintain necessary reservoir5-4. Maintain necessary reservoir
carryover storage, carryover storage.

Level of Significance NA Unknown. Unknown.
after Mitigation

Vegetation
Impact                NA            Reduction in populations of       Reduction in populations of

special status species, special status species.
Mitigation NA 5-5. Conduct plant and animal 5-5. Conduct plant and animal

surveys before program surveys before program
implementation, implementation.
5-6. Prepare and implement a 5-6. Prepare and implement a
mitigation plan. mitigation plan.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Decrease in overall biodiversity Decrease in overall biodiversity

because of land conversion, because of land conversion.
Mitigation NA 5-7. Evaluate potential changes 5-7. Evaluate potential changes in

in biodiversity because of biodiversity because of program
program implementation. If implementation. If necessary
necessary implement measure 5-implement measure 5-6.
6.

Level of Significance NA Significant. Significant
after Mitigation

Water Quality
Impact               NA           Increase in river temperature      Increase in river temperature

because of changes in river flow.because of changes in river flow.
Mitigation NA 5-8. Analyze temperature effects.5-8. Analyze temperature effects.

5-9. Modify project operations to5-9. Modify project operations to
avoid temperature impacts, avoid temperature impacts.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Degradation of water quality Degradation of water quality

from new development, from new development.
Mitigation NA 5-10. Implement Best 5-10. Implement Best

Management Practices to controlManagement Practices to control
the quality of urban runoff, the quality of urban runoff.

Level of Significance NA Less than significant. Less than significant.
after Mitigation

Cultural Resources
Impact NA Loss of historic and prehistoric Loss of historic and prehistoric

sites, sites.
Mitigation NA Consult with SHPO and ACHP Consult with SHPO and ACHP to

to develop mitigation, develop mitigation.
Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Impact NA Neglect or isolation of historic Neglect or isolation of historic
properties, properties.

Mitigation NA Consult with SHPO and ACHP Consult with SHPO and ACHP to
to develop mitigation, develop mitigation.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation

Social Assessment
Impact NA Change in quality of life from Change in quality of life from

development, development.
Mitigation NA None available. None available.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation

Recreation
Impact                NA            Change in recreational            Change in recreational

opportunities on the lower opportunities on the lower
American River. American River.

Mitigation NA None identified. None identified.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation

Visual Resources
Impact NA Change in visual landscape Change in visual landscape

because of land conversion, because of land conversion.
Mitigation NA None identified. None identified.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation

Transportation, Air Quality, and Noise
Impact                NA            Increased vehicle traffic from      Increased vehicle traffic from

growth, growth.
Mitigation NA 5-11. Prepare and implement a 5-11. Prepare and implement a

transportation management transportation management plan.
plan.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Increase in air pollution from Increase in air pollution from

growth, growth.
Mitigation NA 512. Implement air pollution 512. Implement air pollution

control plans, control plans.
Level of Significance NA Potentially significant. Potentially significant.
after Mitigation
Impact NA Increase in noise levels from Increase in noise levels from

growth, growth.
Mitigation NA None identified. None identified.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation
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Attachment A- Impact Summary

Table A1-1, continued

No-Action Conjunctive Use Auburn Dam
Alternative Alternative Alternative

Geology, Seismicity, and soils
Impact NA Loss of soil, vegetation, and Loss of soil, vegetation, and

mineral resources resulting frommineral resources resulting from
land conversion, land conversion.

Mitigation NA None available. None available.
Level of Significance NA Significant and unavoidable. Significant and unavoidable.
after Mitigation

Land Use
Impact               NA           Conversion of agricultural land    Conversion of agricultural land

and open space, and open space.
Mitigation NA 5-13. Establish preserves for 5-13. Establish preserves for

agricultural lands, and soil and agricultural lands, and soil and
mineral resources, mineral resources.

Level of Significance NA Potentially significant. Potentially significant.
after Mitigation

Energy and Power
Impact NA Reduction in power generation Reduction in power generation

and capacity, and capacity.
Mitigation NA None required. None required.
Level of Significance NA Less than significant. Less than significant.
after Mitigation

Note: NA = Not Applicable. NA was used whenever the text identified an impact for a specific alternative while
excluding the other scenarios. In those cases, the excluded scenarios were marked NA. Under "No Action," the space
was left blank when the No Action alternative was not discussed specifically, even though it might reasonably be assumed
that most project impacts would not occur under No Action.
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